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PRELIMINARY CLINICAL EVALUATION OF 
HYPAQUE IN EXCRETORY UROGRAPHY 


ROBERT M. LOWMAN, M.D., HARRISON SHAPIRO, M.D., ALBERT LIN, M.D., 
LEONARD DAVIS, M.D., FRANCIS E. KORN, M.D., and HARRY R. NEWMAN, M.D., 


New Haven, Connecticut 


THE PROBLEMS associated with the clinical 
testing of a new contrast medium for intra- 
venous urography are manifold. The devel- 
opment of an ideal and safe medium for ex- 
cretory urography has concerned radiologists 
and urologists for a long time. The criteria for 
such a medium have been set forth by var- 
ious investigators. The ideal medium for 
intravenous urography must be a fluid com- 
posed of inert nontoxic material which when 
injected will be nonirritating to the tissues, 
have a low osmotic pressure, and produce a 
high degree of radiographic contrast. In ad- 
dition, it must be rapidly and completely 
excreted in a reasonable time leaving no ill 
effects. Since it is well known that reactions 
of varying degrees of severity may accom- 
pany the intravenous injection of drugs, it 
would be safe to add to the criteria men- 
tioned that the injected material produce no 
reactions. While most of the reactions asso- 
ciated with intravenous urography are mi- 
nor, at times these reactions have been so 
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severe as to cause concern for the safety of 
the patient. The possibility of the occur- 
rence of severe reactions associated with in- 
travenous urography must always be kept in 
mind. While intravenous urography has 
proved to be relatively safe, it has been 
attended by some fatalities. At the present 
time, these reactions represent a hazard 
which precludes the routine use of intra- 
venous urography. For these reasons, any 
precaution or preparation which will provide 
further safeguards for the patient during 
such an examination deserves careful con- 
sideration. 

The purpose of this article, therefore, is to 
summarize in a preliminary report the re- 
sults obtained in 300 patients following the 
use of hypaque as a new contrast medium 
for intravenous urography. A comparison 
was then made between the results already 
obtained following the use of diodrast. ‘The 
present investigation concerned with the use 
of hypaque as an intravenous contrast sub- 
stance was undertaken as a joint project of 
the Department of Radiology and the Uro- 
logical Service of the Memorial Unit of the 
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TABLE 1.—EXCRETION OF HYPAQUE 


Hours after —____ Percentage excreted_____ 
administration Urine Feces 


2 66.5 


4 '3.7 
6 7.0 
24 3.8 0.6 


48 22 1 
72 0.1 ( 
Total 97.0 2. 


Grace-New Haven Community Hospital- 
Yale Medical Center. The object of the 
study was: (1) to determine the efficiency of 
hypaque as an intravenous medium and the 
number and the seriousness of the reactions 
associated with intravenous injection of the 
dye, (2) to correlate the results of the pre- 
liminary testing procedures with subsequent 
reactions, (3) to determine the relative ef- 
fectiveness of hypaque in delineating the 
urinary tract. The selection of patients was 
random. The preliminary precautionary 
measures outlined by Robbins and asso- 
ciates and Pendergrass were utilized. In addi- 
tion to these precautionary measures, an 
oxygen tank is maintained in the urologic 
rooms and the personnel of the departments 
have been instructed in its use. Prior to the 
intravenous injection of the drug, the pa- 
tient is specifically questioned as to whether 
a history of an allergy exists or whether there 
is a history of hay fever, asthma, eczema, or 
hives. In addition, queries are made con- 
cerning reactions following the administra- 
tion of previous drugs. The patient is spe- 
cifically questioned by both technician and 
the physician, and in no case can an intra- 
venous urogram be undertaken by a tech- 
nician alone. If the blood chemistry studies 
and the specific gravity do not warrant the 
study, it is rarely undertaken. If in the survey 
of the patients a history of allergy was 
elicited, preliminary testing by means of 
ocular, oral, dermal, or intravenous methods 
was undertaken. One or more of the testing 
methods were utilized in all of these cases. A 
chart was devised for the testing of the 
hypaque so that recordings of the changes in 
the blood pressure, respiration, and subse- 
quent laboratory findings could be made. 
The chart served as a reminder for the test- 
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ing procedures to be followed in each pa- 
tient. 

In company with other investigators who 
have surveyed this problem, we believe that 
too much weight has been credited to pre- 
liminary testing procedures prior to intra- 
venous urography. What then-are the rea- 
sons for the preliminary testing procedures? 
These are: (1) an attempt to prevent the 
occurrence of a fatality, (2) recognition of 
the serious nature of the examination, (3) an 
attempt to meet the medicolegal aspects of 
this problem. We believe that it is important 
for the various firms engaged in marketing 
drugs utilized for intravenous urography to 
state that none of the preliminary testing 
procedures have proved to be satisfactory. 
Moreover, these tests are not reliable or in- 
fallible. As many observers have already 
stressed, mild or moderate reactions cannot 
be predicted by any of these tests. Scarcely 
any correlation between preliminary skin 
and ocular tests and subsequent clinical 
findings following intravenous urography is 
acknowledged by those who have utilized 
these methods. Furthermore, Mullen and 
Hughes point out that the intravenous test 
lacks accuracy; these observers found only 3 
positive reactions in their series of 178 al- 
lergic cases following preliminary testing 
with intravenous dyes. On the other hand, 
many patients with negative tests and posi- 
tive allergy histories had reactions of varying 
severity. The group tested by Mullen and 
Hughes included 2 patients who lost con- 
sciousness on diodrast administration, yet 
had negative preliminary intravenous tests. 
The same authors do point out that the wide 
margins of safety of intravenous urography 
should probably never deprive the patient of 
a needed diagnostic study. 

The techniques utilized for intravenous 
injection of the dyes and the preparation of 
the patients for such procedures are well 
known and have been adequately reviewed 
by many investigators. These will not be re- 
viewed here. Abdominal compression was 
utilized whenever it could be satisfactorily 
applied. 














The material utilized in this study is known 
under the trade name of hypaque and was 
tested under the designation Win 8308-3: 

COONa 


1-7 ‘ -] 


CH,CONH|_! NHCOCH, 
I 


Molecular weight 


sodium 3,5—diacetamido—2,4,6—triiodo- 
benzoate. The drug is a white crystalline 
solid which contains 59.87 per cent iodine 
and is highly water soluble. 

The urokon (sodium acetrizoate) has the 
formula designated below: 


sodium 2,4,6—triiodoacetylaminobenzoate. 

Pharmacodynamic studies completed in 
experimental animals showed no obvious 
changes in heart rate, blood pressure, respi- 
ration, and autonomic function at the 500, 
1,000, 2,000, and 4,000 milligrams per kilo- 
gram dose levels. However, in cats the intra- 
venous medial lethal dose is 11,300 milli- 
grams per kilogram. The excretion of hy- 
paque was studied in dogs by McAuliff and 
McChesney. The excretion studies following 
intravenous administration of hypaque in- 
dicated that the drug is excreted almost 
entirely through the kidney. The rate of 
excretion is rapid since most of the admin- 
istered drug is eliminated within 2 hours 
and over 90 per cent on the average is ex- 
creted within 24 hours. Isolation.and chem- 
ical analysis of the excretory product indi- 
cated that the compound is excreted un- 
changed (Table I). The acute intravenous 
toxicity of hypaque as determined in rats 
and mice is less than that of urokon and ap- 
proximately one-half that of iodopyracet. 
This is summarized in Table II. The acute 
toxicity of hypaque in mice and rats was less 
than that of urokon, and approximately one- 
half that of diodrast. 

When the intravenous toxicity of hypaque 
was compared with urokon in cats a com- 
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TABLE II.—COMPARATIVE ACUTE INTRAVENOUS 
TOXICITIES OF HYPAQUE AND UROKON IN 
RATS 


Drug Intravenous LDso + 
mgm./kgm. 

BRN 53's. cos. wae ois ects ne a aise algraemela 10,750 + 500 

NFM = oar 0c) ecole erg wa a 70lk9'e nu ereiwe osiaras 7,500 + 370 


parison was made between the 50 per cent 
solution of hypaque with 50 and 70 per cent 
solutions of urokon. The 50 per cent solu- 
tion of urokon served as a direct means of 
comparison with 50 per cent concentration 
of hypaque. These investigators observed 
that the 50 per cent urokon produced death 
in the cats at the same dose levels as the 70 
per cent solutions. It was estimated that the 
acute intravenous lethal dose for hypaque 
was 11,300 milligrams per kilogram, and for 
urokon it was 5,650 milligrams per kilo- 
gram. Thus the acute intravenous toxicity 
of hypaque is one-half that of urokon in cats. 
These data are summarized in Table III. 
It was apparent from these studies that hy- 
paque is well tolerated in experimental 
animals in doses many times that, of the 
probable clinical dose. These studies showed 
that the acute intravenous lethal dose for 
hypaque was 11,300 milligrams per kilo- 
gram and for urokon it was 5,650 milligrams 
per kilogram. In cats the acute intravenous 
toxicity of hypaque is one-half that of 
urokon. 

Despite these enormous factors of safety 
the minimal lethal dose obtained in experi- 
mental animals may have little or no ap- 
plications in evaluating the instances of sud- 
den death in urography. The basic factor in 
these fatal cases is probably one of sensi- 
tivity or idiosyncrasy. 


REACTIONS 


The total number of reactions experienced 
in the group of 300 cases may be summarized 
as follows: One or more of the following signs 
such as nausea, vomiting, flushing of the face, 
dizziness were noted in 8 patients. However, 
preliminary testing procedures had indicated 
no evidence of sensitivity; 3.7 per cent of pa- 
tients receiving hypaque experienced such 
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Fic. 1. Quality of pyelograms obtained with 50 per 
cent hypaque. a, The 5 minute film demonstrates excel- 
lent visualization of the calyces and pelvis bilaterally. 
b, The 15 minute film demonstrates increased distention 
of the kidney pelvis. Note the sharpness of the outline of 
the structures. Note the increased opacification and sharp 


reactions. Approximately similar percentages 
have been reported by others. 

A series of 9 patients who had undergone 
pyelography first with diodrast and later 
with hypaque was studied. One of these pa- 
tients had suffered a reaction following ad- 
ministration of the former, but none suffered 
reactions following administration of the lat- 
ter. It is obvious that a satisfactory compari- 
son between the reactions encountered with 
hypaque and those seen with other media 
can only be made after a large number of 
studies has been completed with hypaque. 
Nevertheless, the low incidence of reactions 
with hypaque, in this series was impressive. 
No reactions were encountered which could 
be attributed to venous spasm or direct local 
reactions in the cases in which minimal ex- 
travasation of the contrast material had 
occurred. Predisposition or exclusion of con- 
current or subsequent systemic reactions was 
not affected by any transient local reaction. 
No severe local reactions were encountered. 
In 1 case a moderate amount of the material 
was injected in the antecubital soft tissues. 
No subsequent phlebitis or thromboses were 
encountered in the case or in any of the en- 
tire group. In the patient in whom a moder- 
ate amount of the dye was injected into the 
soft tissues of the antecubital area, there was 
aching in the area, but this rapidly disap- 
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visualization of the ureters. c, Dye now outlines the blad- 
der in the 30 minute film. The major portion of the dye 
has been excreted and demonstrates the lower urinary 
tract. d, A film made at the end of 65 minutes demon- 
strates little or no dye in the upper urinary tract. Note 
the amount of dye contained in the bladder. 


peared. Within 24 hours the area showed no 
residual soft tissue reaction. The injection of 
the material was painless and was not asso- 
ciated with arm pain of any type. The 
injection time in most of the cases varied 
from 2 to 3 minutes for the introduction of 
the 20 or 30 cubic centimeters of the hypaque. 

Nausea occurred in 6 cases of the group 
and vomiting occurred in a patient who had 
eaten prior to the examination. In 1 case in 
which injection of the total amount was 
completed in 30 seconds, nausea and retch- 
ing occurred. This may indicate that, like 
urokon, hypaque may also act as a central 
emetic drug when injected rapidly, and when 
injected rapidly the plasma concentration 
may reach a level which stimulates the vom- 
iting mechanism. The psychogenic reactions 
such as burning, tingling in the lips, tongue, 
mouth, and extremities, and bad taste were 
encountered in 4 cases, but these were not 
considered significant. 

The autonomic or neurovascular symp- 
toms such as faintness, warmth, sweating, 
flushing, dizziness, headaches, peripheral 
vascular failure, and unconsciousness were 
also evaluated. In 2 female patients the fol- 
lowing occurred: Both complained of tran- 
sient flushing of the face. One patient also 
complained of dizziness, during the course 
of the injection, but this also rapidly disap- 











peared. In none of the cases were true allergy 
type symptoms encountered. None of the 
patients complained of sneezing, coughing, 
urticaria, difficulty of breathing, dyspnea, 
coughing sensations, nasal stuffiness, or gen- 
eralized pleuritis although these were sought 
for in all of the patients injected. 

In 1 case the drug was utilized in a young 
boy who was brought into the hospital with 
hematuria following trauma to the left lum- 
bar area. A specific allergic history was elic- 
ited. Despite the severe history the testing 
procedure proved negative and the study 
was completed without incident. Although 
an antihistaminic drug was given in this 
case, we are convinced that these drugs are 
of no value in inhibiting subsequent reac- 
tions. In none of the cases was prophylactic 
use of epinephrine in the proposed dosages 
utilized. 

In 80 patients blood pressure determina- 
tions were recorded before injection and fol- 
lowing the completion of the intravenous in- 
jection of hypaque. The drug produced an 
average fall of 8 millimeters of mercury sys- 
tolic and approximately 4 millimeters of 
mercury diastolic in 65 per cent of the pa- 
tients. No correlation was found between the 
blood pressure fluctuation and reactions in 
this series of cases. 

The effect of the hypaque was similar to 
that recorded by Richardson and Rose who 
noted that urokon produced an average fall 
of 12 millimeters of mercury systolic and 8 
millimeters of mercury diastolic in 65 per 
cent of the patients tested. Urokon and 
hypaque differed from 50 per cent neo- 
iopax in that the latter drug produced an 
average rise of 19 millimeters of mercury 
systolic and 12 millimeters of mercury dias- 
tolic in about 75 per cent of the patients 
tested. In none of the patients tested with 
hypaque was there a significant alteration 
in pulse rate, and gross variations in respira- 
tions could be recorded. 

A group of the patients receiving 30 cubic 
centimeters of 50 per cent hypaque was 
examined to determine whether a transient 
albuminuria was demonstrated. This was 
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Fic. 2. A comparison of excretory and retrograde 
pyelograms in the same subject. a, An intravenous uro- 
gram made with 50 per cent hypaque. b, A retrograde 
pyelogram made with 12% per cent sodium iodide. The 
urograms of 50 per cent hypaque are characterized by a 
prompt filling, sharp delineation of the margins of the 
urinary tract structures by the dye, with increased filling 
of the calyces, pelves, and ureters. 


found in 1 of the 15 patients examined but 
was absent on the day following the intra- 
venous urogram. Further investigation of a 
larger group of patients is now being under- 
taken and our observation of this phenome- 
non will be recorded at a later date. 


CONCLUSIONS 


One must first assume that with an in- 
creased number of urographic studies with 
hypaque, an increase in the number and the 
variety of reactions will occur. Our own 
studies indicated that a significant reduction 
in the reactions accompanying intravenous 
urography occurred when hypaque was uti- 
lized. Even when an injection rate of 2 to 3 
minutes for the 30 cubic centimeters of 
hypaque was utilized, the urographic density 
was greater than when diodrast was uti- 
lized. This denser shadow gave a clearer 
outline of the urinary structures with sharper 
definition of the calyces and infundibula. As 
noted before, abdominal compression was 
utilized in all cases when it could be satis- 
factorily applied. Thus, in many cases in 
which abdominal compression does not ac- 
tually block ureteral peristalsis, it serves as an 
adequate means for immobilizing the pa- 











6 Surgery, Gynecology & Obstetrics 


TABLE III.—COMPARISON OF ACUTE INTRAVE- 
NOUS TOXICITIES OF HYPAQUE AND UROKON 





IN CATS ; 
Dose _No. dead Approximate LD5o 
Drug mgm./kgm. No. injected mgm./kgm. 
Hypague......... 10,000 0/2 11,300 
50% solution. . . 12,600 2/2 
TONGEORs 5s v50ss 5,000 0/4 5,650 
70% solution. . . 6,300 4/4 
RIPORON 56-6 5:05:00 5,000 0/2 5,650 
50% solution. . . 6,300 2/2 
8,000 1/1 


tient. The pyelograms made following hy- 
paque administration appeared earlier and 
showed a greater degree of sharper contrast 
than the studies made following diodrast and 
neo-iopax. The calyces and pelves appeared 
more relaxed when hypaque was used. Thus, 
in our opinion, hypaque proved to be a very 
effective and satisfactory means of delineating 
the urinary tract. Since this was accomplished 
with almost complete absence of any major 
reactions and remarkably few minor reac- 
tions, a further clinical trial of this material 
is indeed indicated. 

Concerning the mechanism of excretion 
of hypaque, numerous observers have at- 
tempted to evaluate this mechanism utilizing 
various contrast substances. Specific studies 
to evaluate the factors affecting the excretion 
and concentration of urographic media have 
been compiled by Josephson, Porporis (5, 
6), and others. Thus glomerular filtration is 
affected by the following major factors: renal 
blood flow, blood pressure, plasma osmotic 
pressure, tubular hydrostatic pressure, and 
the glomerular filtering membrane. Others 
have stressed that detectable changes in the 
quality or the timing of the nephrogram or 
the pyelogram can only be obtained in those 
patients who show impaired renal blood 
flow such as may be found in shock, vascular 
occlusion, or advanced renal disease or in 
cases of ureteral obstruction which in turn 
produces an increased tubular hydrostatic 
pressure. 

In the case of diodrast and urokon, the 
experimental studies indicated that the bulk 
of these contrast substances are excreted’ by 
glomerular filtration. Because of the rela- 
tively high plasma concentration which can 
be obtained during intravenous urography 
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TABLE IV.—RELATIVE IODINE CONTENT IN AVAIL- 
ABLE CONCENTRATED UROGRAPHIC MEDIA 


Iodine Media TIodine Iodine Todine 
per cent gm./c.c. gm./c.c.gm./59c.c. gm./25¢.c. 


Urokon 

sodium 70%.... 66.5 0.70 0.4606 23.03 TiS 
Neo-iopax 75%... 51.5 0.75 0.3862 19.31 9.65 
Diodrast 70%.... 49.8 0.70 0.3486 17.33 8.66 
Hypaque 50%.... 59.8 0,50 0.2993 14.96 7.48 





30 c.c=.8.9790 grams of iodine. 
(Hypaque) 


the contrast material contributed by glomer- 
ular filtration will far exceed that portion of 
the media which is contributed by tubular 
excretion. It would appear, therefore, that 
the bulk of the urographic contrast is ex- 
creted by means of glomerular filtration, 
thus producing contrast visualization of the 
renal pelves. Josephson believed that the 
amount of diodrast excreted by means of 
tubular function was greater than that of 
urokon. 

It must be further assumed that the plas- 
ma concentrations following the introduc- 
tion of most intravenous urographic media 
are relatively high (100 to 300 mgm. per 
cent). Since this is so the contrast substances 
in the upper urinary tract contributed by 
glomerular filtration will thus far exceed 
that contributed by the tubules. The amounts 
of iodine filtered by the glomeruli will there- 
fore determine or alter the quality of the 
resulting pyelogram. The quantity of iodine 
in the renal pelvis at any given period will 
determine the quality of the anatomic dem- 
onstrations of the renal collecting system. 
The quantity of iodine in the renal pelvis is 
in turn controlled by glomerular filtration 
which in turn is directly proportional to the 
plasma iodine concentration. 

The amounts of iodine contributed by 
various substances are tabulated in Table 
IV. It is important to realize that with the 
introduction of 30 milliliters of a 50 per cent 
solution of hypaque a significant amount of 
contrast media containing 9.6 grams of 
iodine is rapidly dispersed through the cir- 
culatory system. Other investigators have 
attempted to explain the rapid appearance 
of the dye in the pelvis by the following: 
These observers have suggested that a di- 
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Fic. 3. A comparison of the 5 and 15 minute films 
made following intravenous injection of 30 cubic centi- 
meters of 50 per cent hypaque with a retrogram in the 
same patient. a, A 5 minute film following intravenous 
urography. b, A 15 minute film following intravenous 


minished protein binding capacity of the 
newer types of intravenous media exists. 
This would then permit a greater portion of 
free circulating contrast media, the resulting 
increased diffusibility would in turn permit 
a higher excretory load. This load in turn 
would result in a more rapid excretion pro- 
viding for the earlier appearance of the dye. 
One may therefore logically assume that the 
introduction of hypaque produces a more 
rapid and more satisfactory visualization by 
means of excretory urography because of its 
high iodine concentration. It is important 
to stress that like urokon and diodrast the 
bulk of the contrast material apparently 
responsible for roentgenographic visualiza- 
tion of the renal pelves appears as a result of 
glomerular filtration. Because of its low tox- 
icity and its excellent tolerance in the group 
tested, 50 per cent hypaque apparently satis- 
fied most of the requirements for radio- 
graphic media for routine intravenous 
urography. 


SUMMARY 


In order to evaluate the use of a newly 
synthesized urographic contrast medium 


Lowman ef al.: EVALUATION OF HYPAQUE IN EXCRETORY UROGRAPHY 


urography. Note the sharp delineation of the upper 
urinary tract structures the visualization of the proximal, 
middle, and distal spindles of the ureters. c, Retrograde 
pyelogram in the same subject. The similarity of the films 
is evident. 


hypaque, tested as Win 8308-3, (sodium 
3,5-diacetamido-2,4,6-triiodobenzoate) this 
medium was tested in 300 patients. 

The new medium resembled urokon in its 
pattern of excretion differing from diodrast 
in that kidney visualization appeared more 
rapidly with hypaque. Sharper delineation 
with increased concentration of the dye was 
found with hypaque. The contrast produced 
by 50 per cent hypaque produced densities 
simulating those when urographic media of 
70 per cent concentration are utilized. Ap- 
proximately 85 per cent of the urograms 
completed following hypaque injection were 
considered good or excellent in quality. 

The drug is rapidly eliminated in an un- 
changed form. Hypaque when tested in ex- 
perimental animals was extremely well tol- 
erated in doses many times that of the 
probable clinical dose. 

Exceedingly few reactions of any type 


~ were encountered in this study. One or more 


of the following signs were noted in 8 pa- 
tients of the total group studied: nausea, 
vomiting, dizziness, and transient flushing. 
A total of 15 patients showed reactions even 
when minor vasomotor and psychogenic side 
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effects were included. No true allergic signs 
of any type were noted. The virtual absence 
of vein cramp was noteworthy. Only after a 
large segment of the patient population has 
been studied can adequate conclusions be 
drawn. The comparative safety of hypaque 
might be indicated by the extremely low 
incidence of vasomotor reaction. Hypaque 
thus far has proved to be a satisfactory, 
effective, efficient, and safe means of de- 
lineating the urinary tract. 

Thus far the ability to obtain excretory 
urograms of high quality in a high percent- 
age of cases with absence of major side re- 
actions has been comforting and impressive. 
For these reasons further serious clinical 
trial of this material is indicated. 
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POSTPHLEBITIC SYNDROME 


GEORGE F. JOHNSON, M.D., Cleveland, Ohio 


A SATISFACTORY ASCENDING VENOGRAM is nec- 
essary before any surgical procedure is at- 
tempted on an extremity with a previous 
history of thrombosis. This is particularly 
true in the surgical management of post- 
phlebitic ulcers. 

In 1951 a venogram project was started 
at St. Luke’s Hospital which was to be of 
practical aid in the management of post- 
phlebitic ulcers. The study was later extend- 
ed to include all cases of deep venous throm- 
bosis in the veins of the lower extremity or 
inferior vena cava, with or without ulcer- 
ation. 


TECHNIQUE 


The following basic technique was devel- 
oped and employed in over 100 such cases: 

1. A 20 gauge needle which is attached to 
an intravenous drip is inserted into a small 
vein on the dorsum of the foot. Veins as 
peripheral as possible should be used. For 
medial ulcers a more medial vein is pre- 
ferred, and a lateral vein is used for lateral 
ulcers. 

2. An ankle tourniquet is placed lightly 
around the extremity. 

3. Thirty cubic centimeters of 35 per cent 
diodrast are injected into a proximally oc- 
cluded length of the tubing with pressure 
as tolerated. 

4. Films are taken as rapidly as possible 
in the following projections: (a) Anteropos- 
terior view of the leg in 20 degree internal 
rotation is taken. This rotation opens the 
interosseous space. (b) The tourniquet is 
released and a lateral view is taken. (c) A 
repeat anteroposterior view of the leg is 
taken with the film shifted 2 to 3 inches 


From the Departments of Radiology and Surgery, St. Luke’s 
Hospital, Cleveland, Ohio. 


VENOGRAPHY AND SURGERY OF THE 


cephalad. (d) Ten more cubic centimeters of 
diodrast are injected before a final antero- 
posterior view of the thigh is obtained 
which includes the lower pelvis. 

5. The vein used for injection is thorough- 
ly flushed with saline. Modifications of this 
technique, depending on the problem, were 
alsoemployed on repeat examinations. Every 
case in which visualization was incomplete 
or segmental was repeated with 25 cubic 
centimeters of diodrast by using a technique 
to show the veins in question to best advan- 
tage. The modifications of this technique in- 
cluded leg dependency, without tourniquets 
or multiple tourniquets, exercise response 
tests, or retrograde studies. In patients ex- 
amined early in 1951 venous pressures were 
also taken. These pressure studies were not 
continued because of lack of clinical interest. 


DISCUSSION OF CASES 


The cases were evaluated as to etiology, 
history, physical examination, and previous 
operations. The venograms were analyzed 
in detail for the veins visualized, type and 
location of thromboses, collaterals, perfo- 
rators, and ulcer perforating veins. A final 
summary was completed and supplements 
were added to the case summary at inter- 
vals varying from 2 months to 9 years. Nine 
year follow-up studies were possible because 
11 of these same patients had been exam- 
ined by venography as early as 1941. 

There were 34 postphlebitic ulcers in the 
group of patients, with the duration of the 
disease varying between 4 and 24 years. In 
patients without postphlebitic ulcers, vary- 
ing degrees of edema, superficial varicose 
ulcers, and stasis dermatitis were present. 

The sequence of events after deep venous 
thrombosis follows a pattern which is im- 
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a b 


Fic. 1. a, Because of thrombosis the femoral vein is 
not visualized. Slight dilatation of the greater saphenous 
vein is present. b, Posterior tibial vein and peroneal 
veins show segmental visualization due to thrombosis. 
Arrow indicates site of peroneal thrombosis. A norinal 
anterior tibial vein is shown. 


portant to understand in relation to the 
management of these cases. With the onset 
of deep obstruction the blood flow is reversed 
toward the superficial veins. ‘The communi- 
cating veins between the superficial and 
deep system become incompetent. The super- 
ficial system, as well, becomes incompetent, 
thereby producing incompetency of 2 of the 
3 major venous systems of the lower extrem- 
ity. The next event is recanalization of the 
deep venous system, and thus incompetency 
of the 3 major venous pathways is estab- 
lished. When recanalization occurs, post- 
phlebitic ulcers develop. There have been 
a few exceptions in which ulceration has 
developed without recanalization of the deep 
veins. They were extensive thromboses at 
the extreme ends of the extremity or in the 
calf veins. Time is the important factor in 
the development of the postphlebitic syn- 
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drome and postphlebitic ulcer. Bauer has 
pointed out that if the patients are followed 
for 10 years, 50 per cent will develop a post- 
phlebitic ulcer. 

The cases chosen for teaching purposes 
show this sequence of events and the illus- 
trations presented herein demonstrate the 
important veins which are the frequent 
causes of surgical failure. 

Without ulceration. Thrombosis is shown 
roentgenographically by obstruction, dilata- 
tion of the collateral veins, contour irregu- 
larities in vein walls, and filling defects with- 
in the veins. Figure 1 shows an instance of 
femoral and posterior tibial thrombosis as 
well as segmental thrombosis of the peroneal 
system. The anterior tibial vein is normal. 
Early leg vein collateral has developed as 
well as a slight dilatation of the greater sa- 
phenous. Two competent valves can be seen 
in the lower third of the thigh portion of the 
greater saphenous vein. This patient pre- 
senting only minimal edema is shown 10 
years after postpartum thrombosis. Figure 2 
shows essentially the same clinical and roent- 
genologic picture except that in this patient 
the superficial femoral vein had been ligated 
in 1950 following a pulmonary embolus. 
One incompetent midtibial perforator is 
demonstrated. 

There are 4 major types of pelvic col- 
lateral veins which have been completely 
described by Baker. They are the pudendal, 
gluteal, inferior epigastric, and midsacral 
veins. The most common type in this series 
was via the pudendal vein to the opposite 
side. Figure 3 illustrates an example of the 
unusual type of pelvic collateral following 
iliac and femoral thrombosis, that is, through 
the obturator vein into the midsacral vein. 
Other pelvic and superficial collaterals are 
demonstrated in this case as well. 

One of the most important surgically neg- 
lected veins is the mid Hunter canal perfo- 
rator. This vein is rather constant, as has 
been shown by Sherman. In 54 anatomic 
examinations this vein was found connecting 
the femoral and the greater saphenous veins. 
A constant tributary of this vein is the one 














draining the sartorius muscle. Incompetent 
shunting of blood through this perforator 
can occur in either direction and is a fre- 
quent cause of failure in the therapy of post- 
phlebitic ulcers. In Figure 4 the perforator 
is shown immediately proximal to a low 
femoral thrombosis. 

The importance of the lesser saphenous 
vein in contributing to failures must not be 
overlooked. The lesser saphenous vein at its 
upper end may divide into two—a larger 
branch which opens into the popliteal vein 
and the other which opens into the deep 
femoral vein. A superficial anastomosis also 
connects the superior extremity of the lesser 
saphenous vein to the greater saphenous 
vein in a number of cases. Figure 5 demon- 
strates the large incompetent communicat- 
ing vein between the lesser and the greater 
saphenous vein, and also demonstrates the 
value of the lateral films. 

The low and midtibial incompetent per- 
forating veins develop as the second phase 
of the postphlebitic sequence occurs. These 





Fic. 2. a, Because of ligation in 1950, the superficial 
femoral vein is not visualized. A dilated greater saphenous 
vein is shown. b, Arrow indicates incompetent midtibial 
perforator vein. 








Johnson: VENOGRAPHY AND SURGERY OF POSTPHLEBITIC SYNDROME 11 





Fic. 3. 


Fic. 4. 


Fic. 3. Pelvic collateral is demonstrated in case of 
iliac and femoral] thrombosis. Arrow directed to mid- 
sacral vein, an unusual pelvic collateral. 

Fic. 4. Mid Hunter canal perforator is seen at arrow. 
This vein between the femoral and the greater saphenous 
veins is proximal to a low femoral thrombosis. 


veins, as shown in Figure 6, may be irregu- 
lar in their location but have shown some 
regularity, as demonstrated in the illustra- 
tions of the ulcer group. The most impor- 
tant surgical vein of this group is the low 
medial tibial perforator. In general, the 3 
groups of the frequently paired tibial per- 
forating veins occur in this order of frequen- 
cy: lower third, middle third, and upper 
third. Those occurring medially connect with 
the posterior tibial system; those occurring 
laterally, with the anterior tibial group of 
veins. 

In the thigh there are 3 significant per- 
forating veins. The mid Hunter canal vein 
is the most important and has already been 
discussed. The genicular plexus is another 
in the group perforating the thigh. There 
are also perforators on the lateral aspect of 
the thigh ending in the deep femoral vein. 

By the method employed in this series, if 
the anterior tibial vein is well visualized, 
careful attention should be directed to the 
deep veins of the posterior compartment 
for evidence of obstruction. 

Transitional stage. There is a broad tran- 
sitional stage of development in the sequence 
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a b Fic. 7. 


Fic. 5. A large incompetent communicating vein be- 
tween the greater and lesser saphenous vein is visualized. 
a, Lateral view of right leg. b, Anteroposterior view. 

Fic. 6. Many low midtibial incompetent perforating 
veins are second phase of postphlebitic sequence. 

Fic. 7. This illustration shows the transitional stage 
of development between the nonulcer group and the 





€ 


ulcer group. Inferior vena cava had been ligated in 
1950. a, Greater saphenous and anterior tibial veins are 
secondarily enlarged because of deep vein thrombosis. 
b, recanalized femoral vein with irregular column of 
contrast material in its lumen is demonstrated at arrow. 
c and d, Collateral vein formation principally through 
the inferior epigastric veins is shown at arrow. 
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a Fic. 8. b 


between the patients of the nonulcer group 
and those of the ulcer group. Figure 7 dem- 
onstrates such a transition. The patient pic- 
tured had a ligation of the inferior vena cava 
in 1951 for prevention of multiple pulmo- 
nary infarctions. Figure 7a shows the com- 
mon and important low tibial perforator. 
The anterior tibial vein is enlarged as is the 
greater saphenous secondarily because of 
thrombosis of the deep vein. Figures 7b and 
c show the appearance of the recanalized 
femoral vein with its wavy, contoured ap- 
pearance of the contrast media in its lumen. 
Figure 7d shows the superficial abdominal 
wall collateral principally through the in- 
ferior epigastric veins. 

With ulceration. The last phase, and the 
one in which postphlebitic ulcers occur, is 
deep vein recanalization. Incompetency of 
the 3 major venous pathways has then de- 
veloped. Figures 8 to 11 illustrate patients 
with ulcers. 





Fic. 10. b 


Fic. 9. a 


Fic. 8. a, Multiple irregular recanalized deep veins 
with collateral veins have developed. b, Multiple irregu- 
lar collateral thigh veins are also present as well as a 
chronic ulcer. 

Fic. 9. Low medial tibial perforator vein shown at 
arrow. Recanalized deep veins demonstrated. Chronic 
ulcer present. 

Fic. 10. a, Multiple collateral veins have developed 
around femoral vein thrombosis following femoral frac- 
ture. b, Recanalized deep veins of the leg. Note their 
irregular contour and size. Chronic ulcer present. 


Figure 8 illustrates the appearance of the 
typical case in which surgical failures are 
most frequent. Repeated ligations, strip- 
pings, skin grafts, sympathectomy, and hos- 
pitalizations have failed to relieve this pa- 
tient of pain and ulceration. Multiple irregu- 
lar thigh collateral and recanalized veins 
make deep ligations unsatisfactory. Multiple 
superficial ligations and strippings have been 
carried out, with the aid of 5 venograms, to 
clear the leg of superficial veins in the ulcer 
region. In this case the condition has been 
improved but remains unsatisfactory. 

After greater saphenous ligation and strip- 
ping have been carried out it is frequently 
the low medial tibial perforator vein which 
causes persistent ulceration. Figure 9 is of a 
woman with a postphlebitic ulcer of 22 
years’ duration. In this case multiple surgi- 
cal procedures had been carried out, but it 
was not until the perforator veins were ex- 
cised that the ulcer healed and remained 
healed. Similar veins on the lateral side con- 
tribute to the continuation of lateral tibial 
ulcers. 
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a b c 


Fic. 11. a, Vein of the sciatic nerve. b, Arrow indi- 
cates the site of anastomosis with the partially recanalized 
low femoral vein. c, Anteroposterior view of same leg. 
Chronic ulcer present. 


Deep venous interruptions for ulcers have 
been failures in some cases because, already, 
well established collateral pathways have 
developed. These pathways include: (1) mul- 
tiple parallel collaterals in the femoral re- 
gion, (2) recanalized upper femoral vein 
into the midthigh perforator, (3) the vein of 
the sciatic nerve into the low recanalized 
femoral vein or into the lesser saphenous 
vein. 

Figure 10 shows an example of the first 
type. This patient had a 19 year history of 
ulceration and had received the usual ther- 
apy without success. An attempt to ligate 
the femoral vein was made also without suc- 
cess because the operator encountered sev- 
eral collateral veins to the femoral region 
and was unable to identify the femoral vein 
for ligation. Multiple recanalized leg veins 
are also demonstrated in Figure 1b. Figure 
4 illustrates the second type, and Figure 11, 
an example of the third type of collateral 
variation. The vein of the sciatic nerve has 
developed an anastomosis with the partially 
recanalized low femoral vein. The sciatic 
nerve vein is a posterior vein closely follow- 
ing the femur to the sciatic notch where it 
empties into the hypogastric vein. 
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These 3 variations would explain failures 
in some superficial femoral vein ligations for 
ulceration. 


THERAPY 


No example or discussion was considered 
necessary for the common causes of surgical 
failures with or without ulceration. Failure 
to excise all the branches of the greater sa- 
phenous vein at the bulb would be among 
the frequent causes of failure. Others include 
failure of complete stripping and of simple 
skin grafts. Sympathectomy without the pres- 
ence of coexisting arterial disease has been 
of no value. 

The cases in this series have been treated 
by high and low saphenous vein ligations 
with strippings plus multiple perforating vein 
ligations. Skin grafts were carried out as 
necessary. For a complete surgical discus- 
sion attention is called to Linton’s article. 


INCIDENTAL OBSERVATIONS 


Preoperative venography has also been 
of aid in the detection of other pathologic 
changes. The extent of coexisting arterial 
calcification and the localization of arterial 
aneurysms have been helpful. Factors im- 
portant in etiology such as unrecognized 
fractures or soft tissue calcification following 
trauma are other observations. 


CONCLUSION 


The visualization of the veins in the post- 
phlebitic leg can direct the surgeon to the 
type and location of surgical therapy that is 
necessary or provide understanding for the 
conservative management of these chronic 
cases. 
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THE UNSTABLE INTERTROCHANTERIC FRACTURE 


ROBERT H. CRAM, M.D., F.R.C.S. (Eng. and Can.), Philadelphia, Pennsylvania 


INTERNAL FIXATION of intertrochanteric 
fractures has become established beyond 
dispute as the treatment of choice. 

The arguments advocating internal fixa- 
tion of intertrochanteric fractures have been 
based on such premises as the lower mortal- 
ity rate, the need of less experienced nursing 
care, and the early release of hospital beds. 
In 1951, in a group of alternate cases Scott 
showed that the comparative mortality rate 
and the functional end result between those 
patients treated by traction and those treated 
by internal fixation did not vary significantly 
when attention was paid to the nursing de- 
tails on a traction regime. Less emphasis has 
been given to the local technical features 
which contribute to a good or bad result 
functionally after internal fixation. 

In 1949, Evans described an important 
point which does not seem to have received 
the attention that it deserves. He stated that 
intertrochanteric fractures should be divided 
not into the anatomic classification of basal, 
intertrochanteric, pertrochanteric, and trans- 
trochanteric, but into stable and unstable 
types. A stable fracture is one in which after 
reduction there is continuous cortical bone 
in apposition along the calcar femorale; 
that is, along the medial end of the fracture 
site. Instability can be due to displacement 
of a fragment of bone, pulverization of a sec- 
tion of bone, or separation of bone by over- 
traction. 

Stable fractures consist of those in which 
there has been no displacement after trac- 
tion alone (65 per cent of Evans’ cases) or 
those in which the displacement has been 
corrected by manipulation (7 per cent of his 
cases). An excellent result in this compara- 
tively large group of patients is very prob- 
able. 


From the Department of Orthopedic Surgery, University of 
Pennsylvania, Philadelphia. 


The unstable fractures constitute three 
classes: 

1. The first class includes those cases in 
which the fracture either could not be or 
was not reduced so that cortical overlap or 
lack of continuity is present. This may only 
be noted in the lateral x-ray view if the frac- 
ture line happens to correspond in the an- 
teroposterior view. It is noted that Evans’ 
figure of 14 per cent can be reduced by care- 
ful and repeated manipulation under direct 
vision in order to attain a stable fracture. 
occasionally the limb must be held in ex- 
ternal rotation in order to get the fracture 
into a stable position. 

2. The second class of unstable fractures 
is the important one, since there is no way 
by which they can be made stable and ana- 
tomic reduction be obtained. These are 
characterized by comminution of the calcar 
femorale at the fracture line so that the neck 
must be placed in varus to get continuity 
of firm bone at the fracture line. (These 
constitute 6 per cent of Evans’ series.) 

3. The third class includes those showing 
reversed obliquity of the fracture line. ‘These 
tend to displace in a similar way to a 
McMurray osteotomy resulting in a satis- 
factory functional end result. Surprisingly, 
this group constitute 8 per cent of Evans’ 
cases. 

The management of the stable group con- 
stitutes no problem. The internal fixation 
gives sufficient stability so that these patients 
probably could bear weight immediately 
without breaking, bending, or cutting out 
the pin. Actually, we are much more cau- 
tious than this and do not allow weight- 
bearing for 12 weeks. 

The management of the first class of un- 
stable fractures, that is the group which can 
be made stable by accurate reduction, is 
aided by doing an open reduction. Atten- 
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Fic. 1. The ideal stable fracture is well held by a Neufeld pin. The expected excellent result is shown. 


tion must be paid to the inner end of the 
fracture line to ensure that solid cortical 
bone is in contact with solid cortical bone. 

The management of the second group of 
unstable fractures (6 per cent of intertro- 
chanteric fractures) is not so orthodox and 
probably will receive criticism in the reports 
of most radiologists. The fracture is reduced 
without correcting the coxa vara deformity 
so that the cortices of both fragments are 
continuous. Why should an imperfect ana- 
tomic result be advocated? The reason ad- 
vanced is that a nail and a plate do not give 
sufficient fixation to counteract the pull of 
the normal muscles, both abductors and 
adductors, during the postoperative period. 
If it does not break or bend, it cuts through 
the superior aspect of the head and neck in a 
high percentage of cases. It is much better 
to have the head and neck in coxa vara 
fixed properly than to have the head and 
neck in coxa vara with the tip of the nail in 
the joint. Evans believes that this is the 
choice procedure in the unstable group 
which admittedly constitutes only 6 per cent 
of intertrochanteric fractures. Since these 
make up such a small percentage of all in- 


tertrochanteric fractures, it is easy to under- 
stand why they have not been previously 
identified. The end results of this small 
group tend to harass the surgeon and make 
him respectful of trochanteric fractures as a 
group. 

In an attempt to confirm or disprove 
Evans’ conclusions, the roentgenograms of 
the intertrochanteric fractures from the gen- 
eral surgical and orthopedic services in the 
University of Pennsylvania, Presbyterian, 
and Delaware County Hospitals treated by 
several surgeons were reviewed with the 
following findings: Of 87 patients with tro- 
chanteric fractures, 27 treated in plaster or 
traction died. Of the 60 fractures reviewed, 
6 were noted with perforation of joint or 
bending pin and 2 with slipping but no per- 
foration of articular cartilage. 


STABLE FRACTURES 


Figure 1 illustrates the common stable in- 
tertrochanteric fracture which has been 
treated by a Neufeld pin. The valgus posi- 
tion has been maintained during the heal- 
ing phase with no undue stress placed on the 
nail. An excellent result has been achieved. 
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a 


Fic. 2. An unstable fracture that was made stable by 
open reduction and fixation of the key fragments by 
screws. The anteroposterior view would suggest instabil- 


A potentially unstable fracture due to a 
large segment of the posterior cortex lying 
free in the tissues is shown in Figure 2. This 
piece was reduced by open reduction and 
held by two screws. ‘The proximal fragment 
was then put in a stable position, that is, 
continuous cortical bone along the inner 
end of the fracture and held by a pin and 
plate seen best in the lateral view. The 





a . b 
Fic. 3. An example of bending of the plate due to a 
potentially stable fracture made unstable by traction. 








c 


ity; however, the lateral view indicates that cortical 
bone impinges on sufficient cortical bone to render it 
stable. 


anteroposterior view shows that although 
the reduction is not accurate to a hairline, it 
fulfills the criteria for a stable fracture. The 
final roentgenogram confirmed the favor- 
able prognosis. 


UNSTABLE FRACTURES 


Unstable fractures constituting 10 per 
cent of this series are of two main types: (1) 


a b 


Fic. 4. The perforation of the joint by a pin due to 
instability produced by excess traction. 
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a 


Fic. 5. This is an example of an unstable fracture 
that must be fixed in varus position in order to prevent 


overtraction distracting the fracture line 
and (2) destruction of the calcar femorale so 
that a stable position in the anatomic posi- 
tion cannot be obtained. The manifestation 
of this state is either a preferable broken or 
bent pin or perforation of the pin into the 
joint as the fracture inexorably settles into a 
varus position which occurs before weight- 
bearing is allowed. 





a b 


Fic. 6. An example of an adducted impacted inter- 
trochanteric fracture that should be treated by subtro- 
chanteric abduction osteotomy or pinned in varus posi- 
tion. This fracture has been anatomically reduced and 
appropriate pin inserted. The pin cut through the bone 
of the head as anticipated by our present concepts. 


c 


delayed bone union and penetration of the joint by 
the pin. 


Figure 3 shows an unstable fracture due 
to overtraction which settled into a stable 
position bending the fixation apparatus at 
the junction of the nail and plate. Fortu- 
nately in this instance the pin did not per- 
forate the joint, since the pin was sufficiently 
below the articular surface. A satisfactory 
end result in this instance does not make it 
an exception to the principle that a fracture 
must be made stable at the time of pinning. 

Figure 4 illustrates a fracture made un- 
stable by overtraction. In this instance as 
the fracture settled into the stable anatomic 
position, the pin perforated the joint. The 
pin had to be removed in order to produce 
a painless joint. 

Figure 5 illustrates an excellent example of 
an unstable fracture which cannot be made 
stable by manipulation or operation. ‘Trac- 
tion is the only method to produce an ana- 
tomic result provided traction is maintained 
for more than the average 12 weeks. An 
excellent anatomic reduction was achieved 
as regards the valgus angle. The inevitable 
settling of the fracture toward a stable posi- 
tion caused the penetration of the joint by 
the pin. It would have been more desirable 
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to have pinned the fracture in a varus posi- 
tion and accept the unavoidable shortening. 

Figure 6 pictures an example of the un- 
common impacted adduction intertrochan- 
teric fracture. Although this is the only one 
in this series, the other 2 examples of this 
type seen by the author had the same bad 
result. The lateral view showed no displace- 
ment of the fracture, proving that the corti- 
cal and cancellous bone was crushed at the 
fracture line. Although the fracture is easily 
reduced by traction alone, the pin is not 
able to maintain it in this position without 
the bony support. A primary subtrochan- 
teric osteotomy according to the technique 
of Dickson is possibly the primary treatment 
of choice. 


DISCUSSION 


In the elderly patient in whom trochan- 
teric fractures occur, early union is desirable 
in order to get the patient back to normal 
independent activity. It is easy to appreci- 
ate that the constant settling process to- 
ward a stable position delays consolidation 
until the permanent position is achieved. It 
is of considerable advantage to have frac- 
ture healing start at the time of the reduc- 
tion rather than 1 to 3 months later. Delay 
of weight-bearing does not prevent collapse 
of the cancellous bone with terminal coxa 
vara deformity, since it occurs without 
weight-bearing. The pull of all the muscles 
crossing the hip joint is sufficient. ‘Treatment 


in traction will tend to counteract this 
tendency provided it is continued until 
there is firm bony consolidation. This treat- 
ment is uneconomical and usually not ad- 
visable. 

Stress has frequently been laid on the 
point that traction is essential to obtain a 
proper reduction. However, in our series 
there are 3 cases in which the overcorrected 
valgus position contributed to an unfavor- 
able result. 


CONCLUSION 


Trochanteric fractures should be divided 
into stable and unstable types. The true 
stable fractures constitute the majority, 
roughly 90 per cent. This high figure, which 
usually represents excellent results, ac- 
counts for the widespread complacency in 
our management of trochanteric fractures. 
A stable fracture can be converted into an 
unstable one by excessive traction. An inter- 
trochanteric fracture which cannot be made 
stable in anatomic position should be pinned 
and plated in a coxa vara position in order 
to speed union and prevent perforation of 
the head by the pin. 
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INCREASING INTEREST continues to develop in 
the experimental and clinical uses of arterial 
and venous grafts. Likewise, protheses con- 
structed of polythene, lucite, and various 
types of synthetic woven materials are now 
being used to bridge vascular defects. The 
more limited use of nonvascular grafts up to 
the present time has not permitted a fair 
comparison of the results of the use of these 
types of graft. In the transplantation of any 
tissue, it has long been known that auto- 
grafts generally are superior to homografts. 
In contrast to the difficulty of obtaining ar- 
terial homografts readily, it is almost always 
possible to secure suitable autogenous vein 
grafts. Although surgeons have used vein 
grafts to bridge defects of small and medium- 
sized arteries successfully, they have been 
rather reluctant to employ such grafts in the 
replacement of such arteries as the aorta. 

During the past 4 years, we as well as 
Johnson and MacPherson and their asso- 
ciates have experimented with autogenous 
vein grafts to bridge substantial defects of 
the abdominal aorta. In large mongrel dogs 
we excised long segments of inferior vena 
cava, extending from a point immediately 
below the renal vessels down to the bifurca- 
tion of the iliac veins (8 to 13 cm. in length), 
and used them immediately to replace ex- 
cised portions of the adjacent abdominal 
aorta. In a previous communication (7), the 
changes in venous pressure and the nature 
of the collateral circulation following resec- 
tion of the vena cava were described. 


From the Laboratories and The Surgical Service, The 
Mount Sinai Hospital, New York. 
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Among other findings, we noted that seg- 
ments of inferior vena cava between the 
renal and iliac veins could be excised with 
impunity; furthermore, the animals exhib- 
ited no untoward sequelae. The venous pres- 
sure in the popliteal veins returned to essen- 
tially normal levels after transient elevation 
for 24 to 48 hours. Postoperative venograms, 
infra-red photographs, and injections of plas- 
tic material (vinylite) demonstrated that a 
rich collateral circulation developed rapidly, 
chiefly via the vertebral, internal iliac, and 
dorsal abdominal wall veins. This collateral 
network became well developed within 1 
week. 

Another phase of the investigation was 
concerned with the fate of the vena cava 
grafts themselves. Johnson, MacPherson, 
and their associates demonstrated that both 
fresh and preserved vena cava autografts, 
when used to bridge defects of the abdominal 
aorta, were satisfactory over a short period 
of time (1 to 12 months). However, to the 
best of our knowledge no detailed, long 
term reports concerning the fate of such 
grafts have appeared in the literature. This 
communication is concerned specifically 
with the fate of experimental maximal 
length vena cava autografts observed for as 
long as 4 years following their substitution 
for the abdominal aorta. 


EXPERIMENTAL METHODS 


Observations in a total of 9 animals form 
the basis of the present study. In all in- 
stances, a portion of the abdominal aorta (8 
to 13 cm. in length) was removed from the 
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dog and a fresh vena cava autograft of ap- 
proximately equal length was substituted 
immediately. Shortly after recovery from 
operation, the dogs were dispatched to a 
farm where free activity was permitted 
(when dogs are confined in cages, their en- 
vironment is not conducive to long term 
survival). The animals were observed at fre- 
quent intervals and brought back to the 
laboratory only when aortograms or autop- 
sies were to be performed. Aortograms were 
performed periodically. When an animal 
was to be sacrificed following aortography, 
the abdomen was opened under intravenous 
nembutal anesthesia, and diodrast was in- 
jected into the aorta at a point immediately 
cephalad to the graft. Twenty cubic centi- 
meters of 70 per cent diodrast were injected 
and 4 films exposed in rapid succession. ‘This 
afforded us an opportunity not only to make 
aortograms but also to examine the func- 
tioning graft carefully and note its behavior 
in the living animal. 

The animals were sacrificed at the follow- 
ing intervals after operation: 1 at 1 week; 2 
at 1 month; 1 at 1 year; 2 at 16 months; 1 at 
2 years; 1 at 3 years, and 1 at 4 years. (In 
this communication, we are concerned es- 
pecially with the animals which were per- 
mitted to survive for 3 to 4 years.) As part of 
the routine postmortem studies, the gross 
and microscopic features of the grafts, as 
well as changes in elasticity (2), were re- 
corded (the results which were obtained in 
the elasticity studies will be reported in the 
future). 


EXPERIMENTAL RESULTS 


Up to the time of sacrifice, all of the ani- 
maJs remained well. They exhibited no un- 
usual manifestations except for prominent 
pulsations over the area of the graft, on pal- 
pation of the abdomen. The femoral pulses 
remained readily palpable in all cases, and 
there was no evidence of disturbed hind- 
limb function. Aortograms performed 15 
months or more following operation revealed 
obvious dilatation of the graft. Two years 
following operation, this dilatation was 
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Fic. 1. Aortogram performed 4 years following im- 
plantation of vena cava graft into abdominal aorta. Note 
marked ballooning of graft. 


marked. Although this ballooning persisted 
(Fig. 1), none of the grafts ruptured. 

The autopsy findings confirmed the aorto- 
graphic findings. The lumen of the graft was 
patent in all animals. Fifteen months follow- 
ing operation there was obvious dilatation of 
the graft (Fig. 2a). (The grafts appeared to 
shrink in length as they increased in diam- 
eter.) At the end of 2 years, the graft was 
markedly shortened and greatly dilated 
(Fig. 2b). With the passage of time, the 
graft wall became progressively thinner 
(Fig. 2c, d, and e). 

Microscopic sections of the grafts revealed 
gradual disappearance of the elastic and 
muscle tissue coats. Fifteen months following 
operation, only a small amount of muscle 
and elastic tissue could be identified in the 
sections. All of the grafts were surrounded 
by fibrous tissue which had been elaborated 
by the adjacent host tissues. At the end of 4 
years, the graft consisted essentially of a 
thinned-out fibrous tissue tube lined by 
endothelium (Fig. 3). 
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Fic. 2. Postmortem appearance of vena cava grafts 
following implantation into abdominal aorta. a, Fifteen 
months postoperatively, there is obvious dilatation of 
graft. b, Twenty-four months after operation, there is 
marked dilatation, ballooning, and shortening of graft. 
cand d, Three years postoperatively, the wall of the graft 
has become progressively thinner. (The graft is shown 
before and after it has been opened.) e, Four years after 
operation, the wall of the graft is paper-thin. 


DISCUSSION 


At the time of implantation, an autog- 
enous vena cava graft usually is somewhat 
larger in diameter than the host abdominal 
aorta. Under such circumstances, the grafted 
vena cava tends to assume the physical char- 
acteristics of a fusiform aneurysm. Lami- 
nated clot usually is laid down rapidly along 
the walls of the graft; this clot gradually be- 
comes organized and replaced by thick fi- 
brous tissue. A smooth-lined, thick-walled 
vessel thus eventually develops, and the dis- 
parity in size between the graft and the host 
vessel thereby tends to become minimized. 
During the first few months following opera- 
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tion, additional thickening of the graft also 
occurs as a result of ingrowth of fibroblasts 
from the surrounding tissues. During this 
period, the gross characteristics of the graft 
resemble those of the aorta. With the pas- 
sage of time, however, the graft gradually 
becomes thinner and more dilated, eventu- 
ally becoming ballooned in varying degree. 
It is to be noted, however, that during the 
entire 4 year period of observation all of the 
grafts have functioned satisfactorily and 
during this period of observation not a single 
one has ruptured. 

It has been demonstrated by Deterling 
and his associates that preserved aortic hom- 
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ografts undergo gradual degeneration, with 
disruption of the elastic framework, and 
that, similar to vena cava grafts, they too 
ultimately consist predominantly of fibrous 
tissue. Although long term observations con- 
cerning the fate of homologous aortic grafts 
have not as yet been reported it is quite 
possible, on the basis of Deterling’s studies, 
that they will undergo some degree of dilata- 
tion. Whether such dilatation will be as ex- 
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Fic. 3. Microscopic sections (elastic tissue stains) of 
vena cava autografts following implantation into ab- 
dominal aorta, as compared with sections of normal in- 
ferior vena cava. a, Normal vena cava: note amount of 
muscle and elastic tissue. b, Two years postoperatively, 
only a small amount of the original muscle and elastic 
tissue remains. The graft has been infiltrated by acellular 
fibrous tissue derived from the host. c, Four years follow- 
ing operation, the muscle and elastic tissue of the graft 
has practically disappeared and the graft consists essen- 
tially of thinned-out, partially fragmented fibrous tissue. 


treme as in the case of the vena cava grafts 
that we have observed can be determined 
only by further study. 

As a result of our studies it has been ap- 
parent that if a vein graft is used to bridge a 
defect in a large artery, it should be provided 
with some form of external support. If no 
buttress is used the high intra-arterial pres- 
sure will probably produce marked dilata- 
tion of the graft. 
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SUMMARY AND CONCLUSIONS 

1. Maximal length (8 to 13 cm.) fresh 
vena cava autografts have been used to re- 
place excised portions of the abdominal 
aorta of dogs. 

2. Observations over a period of 4 years 
reveal that the animals remain well and the 
grafts remain patent. 

3. The grafts become thicker during the 
early postoperative months as a result of in- 
filtration of fibrous tissue from the surround- 
ing structures. 

4. After 15 months, the graft (consisting 
predominantly of fibrous tissue) is unable to 
withstand satisfactorily the intra-aortic blood 
pressure. As a result, it dilates and progres- 
sively balloons-out. 

5. Microscopic studies reveal that the graft 
is replaced gradually. Eventually it consists 
only of a thin-walled fibrous sac lined by 
endothelium. 

6. Six grafts have been observed for a 
period of 1 to 4 years following implantation 
and none has ruptured. 
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7. If a vein graft is used to replace seg- 
ments of a large artery, it would seem ad- 
visable to buttress it externally so that it can 
withstand the high intra-arterial pressure. 
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THE TREATMENT OF LYMPHEDEMA 


WILLIAM T. FOLEY, M.D., F.A.C.P., New York, New York 


SUCCESSFUL TREATMENT OF LYMPHEDEMA de- 
pends upon complete co-operation between 
physician and patient in applying physio- 
logic and psychologic principles over long 
periods of time. These require the applica- 
tion of modalities which are often uncom- 
fortable and frequently tedious. The physi- 
cian must maintain optimism, patience, and 
enthusiasm that may be difficult in the face 
of slow improvement. At times he will be 
rewarded by marked, rapid improvement, 
especially in cases which involve the arm. 
However, in lymphedema of the leg, he may 
have to be content with simply holding the 
condition in check. In many cases without 
proper therapy, the edema progresses to 
elephantine size. 


CLASSIFICATION 


The 1953 edition of the Nomenclature and 
Criteria for Diagnosis of Diseases of the Heart 
and Blood Vessels (8) defines and classifies 
lymphedema as follows: 


Lymphedema— This refers to edema resulting from 
obstruction of the lymphatic flow. Microscopically, 
the early changes consist of dilatation of the lym- 
phatics and widening of the tissue spaces due to edema. 
In long-standing lymphedema there is proliferation of 
the connective tissue, often a variable degree of in- 
flammatory cell infiltration, pigmentation, and fi- 
brotic thickening of the dilated lymphatics. 

Clinically, the changes can be correlated with the 
fact that at first the edematous tissue is compressible 
(“‘soft edema”’) but later the swollen tissue is firm (so- 
called “brawny induration” or “chard edema”’). It is 
characteristically pale, in contrast to the cyanosis or 
rubor seen with venous stasis. The term ‘“‘elephantia- 
sis” is used for the grotesque deformities of the more 
severe types. Lymphedema may be “primary” or 
“secondary” but the former is better designated as 
“idiopathic.” 


From the Vascular Section, Department of Medicine, New 
York Hospital-Cornell Medical Center, New York. 

This study was aided by grants from the Eaton Laboratories, 
Norwich, New York, Mrs. Samuel Milbank, Mrs. F. C. Cor- 
bett, and Mr. Dunlevy Milbank of New York City. 


a. Primary, or idiopathic lymphedema— 

(1) Congenital (Milroy’s disease)—This is a he- 
reditary, congenital, non-painful lymph- 
edema involving all or part of one or two ex- 
tremities. It may be unilateral involving the 
upper and lower extremities and, rarely, ad- 
ditional areas may be involved. 

(2) Praecox—This refers to a clinical syndrome 
affecting young females much more often 
than males. The lymphedema usually ap- 
pears between the ages of 15 and 35, involv- 
ing first the feet, later ascending to involve 
the legs and thighs. 

b. Secondary lymphedema—is due to: 

(1) Surgical removal of lymph nodes 

(2) Neoplastic invasion of lymph nodes, either 
by primary or metastatic neoplasm 

(3) Lymphadenitis following 
(a) X-ray treatment—Fibrosis and scarring, 

enhanced by x-ray, may cause obstruc- 
tion of the lymphatics and resultant 
edema 
(b) Pyogenic Infection 
(c) Granulomata due to 
(a) Filariasis 
(b) Lymphogranuloma venereum 
(c) Tuberculosis 
(d) Syphilis 

(4) Dependent edema—Edema of the legs may 
follow prolonged sitting, as during long trips 
by auto, rail or air. It has been reported in 
persons seated for many hours in air raid 
shelters. Some complicating factor is usually 
present, such as a girdle that folds and binds 
the groin when seated, or a chair with a firm 
edge that presses on the thighs. If the edema 
is pale, the obstruction is lymphatic. If it is 
cyanotic, a complicating phlebitis may be 
present. 


CLINICAL FEATURES 


The most common form of lymphedema 
of the arm follows radical mastectomy. A 
study of this subject was published in 1951 (3). 
This type of lymphedema is characteristi- 
cally a progressive, disabling, and often pain- 
ful condition. In some cases, the swelling 
occurs shortly after operation; in others, 
edema formation may not develop for as 
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TABLE I.—DIFFERENTIAL DIAGNOSTIC FEATURES 
Thrombophlebitis 

Usually slightly 
cyanotic 

Usually hidden Collateral veins of- 
by edema ten prominent. If 
patient has had 
previous attacks, 
varices may be 
present as well as 
plexi, usually 
around the ankle 

In presence of long 
standing venous 
insufficiency, 
there is often 
much brown 
hemosiderin 
deposit around 
ankles and shins 

Red, hot, tender 
venous cords are 
pathognomonic 

Marked tenderness 
to deep pres- 
sure. Homan’s 
sign is some- 
times present 


Lymphedema 
Color of leg (horizontal _—_— Pale 
position) 
Veins 


Pigment deposits None 


Inflammation Cellulitis is 
usually 
diffuse 

None, except 
in presence 
of cellulitis 


Tenderness 


long as 5 years. It usually appears first in the 
hand and accumulates proximally, although, 
in some of our patients, the reverse has been 
true. The increased weight of the arm pulls 
on the nerve roots, causing a neuralgia. The 
pain often disappears when the swelling is 
reduced by treatment. 

Swollen arms and legs are esthetically dis- 
turbing. They may be devastating to the ego 
of otherwise well adjusted women. Several 
of our patients have been recluses until re- 
duction in swelling encouraged them to 
abandon their seclusion. Even minor de- 
grees of swelling may be sufficient to keep 
women from engaging in activities requiring 
a costume that reveals the abnormality. 

Edematous extremities are very often the 
site of attacks of cellulitis and erysipelas. It 
is apparent from this simple clinical observa- 
tion that tissue immunity is reduced in these 
areas with slow lymph flow. The fact that 
lymph flow is slow is readily demonstrated 
by the intracutaneous injection of dyes in 
the manner described by McMaster (see 
Case 3). A simple furuncle that is quickly 
healed in a normal arm may become a large 
spreading infection in one with lymphedema. 
Elevation, moist heat, and appropriate anti- 
microbial drugs are usually quickly curative. 
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The etiology of edema of an extremity fol- 
lowing surgery is a controversial subject and 
was discussed previously (3). It is sufficient 
to say here that the surgical and radiation 
destruction of main lymph channels often 
do not leave sufficient patent vessels for 
adequate drainage. Fluid accumulates in 
the tissue spaces. In time, there is a connec- 
tive tissue proliferation that converts the 
boggy areas into a fibrotic mass. 

The most common form of swollen leg we 
are called on to treat is that of lymphedema 
praecox. This condition usually occurs in 
young women, rarely in men. It develops 
most frequently shortly after the onset of the 
menses. Occasionally, some cases occur as 
late in life as 40 years of age. The later it 
appears, the milder it is apt to be. 

Edema starts in a single foot and ankle. At 
first, only a slight puffiness is present. Grad- 
ually it increases, spreading up the leg, some- 
times involving tissues of the thighs and but- 
tocks. It may be unilateral for many years 
before starting in the other leg. In the be- 
ginning, the edema is reduced during the 
night and develops during the waking hours 
when the patient is up. Any constricting gar- 
ment, such as circular garters or girdles, 
causes it to increase. Girdles are particularly 
harmful, for they are designed for women in 
the upright posture only. When women sit, 
the girdle stretches, exerting pressure across 
the groin, and it acts as a tourniquet to im- 
pede lymph flow. Sitting for many hours in 
vehicles, theaters, or card playing sessions 
is a strain on even a normal lymph system. 

Good lymph flow requires body move- 
ment. During active sports or walking, the 
edema tends to decrease. Walking in deep 
water produces the unique situation of a 
maximum compression pressure at the foot, 
decreasing progressively up the leg. When 
this is combined with the pumping action of 
muscular motion, it presents an ideal meth- 
od of squeezing fluid out of a leg. 

The etiology of lymphedema praecox is 
completely obscure. Clinically, it seems as if 
there were a congenital blockage of the 
lymph channels or simply that the total 
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Fic. 3. 


Fics. 1, 2, and 3. Case 6. Photographs illustrating the use of the Foley arm edema stand with the 
patient in bed (Fig. 1), seated in a chair (Fig. 2), and attachment of the arm to the extension cord by 


loosely applied foam rubber pads (Fig. 3). 


lymph drainage system is not efficient 
enough. Kinmonth and Taylor have shown 
that the lymph trunks are dilated and the 
valves defective. Because of the frequent 
episodes of cellulitis, the condition is often 
confused with thrombophlebitis. The chart 
of differential points (Table I) may be help- 
ful in establishing a diagnosis. 


MEDICAL MANAGEMENT 


The judicious application of sound physi- 
ologic principles is the essence of treatment 
of lymphedema. 

Gravity. Edema of the arms or legs is in- 
variably reduced by prolonged elevation 
which, as is readily demonstrated, reduces 
venous pressure and increases the speed of 
lymph flow. Elevation of the lower extremi- 
ties is easily accomplished by placing blocks 
under the bed posts, at the foot. Six to 8 
inches is the maximum elevation that is well 
tolerated. Raising the entire foot of the bed 


in this manner is much more comfortable 
and far more practical than either raising 
the mattress alone or placing pillows under 
the legs. Patients who sleep with their feet 
elevated receive good lymph drainage in the 
legs for at least one-third of each day. 

Sleeping with the arm in maximum eleva- 
tion is a much more difficult problem. After 
a number of years of experimentation with 
various measures and methods, an apparatus 
was designed to maintain the arm in max- 
imum elevation, and to allow the patient to 
move about in bed, as well as from side to 
side. (Figs. 1, 2, and 3.) 

This apparatus uses the principle of trac- 
tion with enough counterweights to balance 
the arm exactly. It is most important that 
no constricting bandages be used to attach 
the arm to the traction. Under tension, they 
will act as tourniquets. Instead, foam rubber 
pads are loosely applied to the arm by an 
elastic bandage. The friction of the foam 
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TABLE II.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 1 





Date Hand, cm. Maximum forearm, cm. Maximum arm, cm. 
11-19-51 28.0 44.5 Se.l* 
12-31-51 23.8 34.9 39.9 

1-24-52 23.5 35.6 37.8T 

2-27-52 21.6 33.7 38.2 

4- 2-53 22.5 35:2 37.1¢ 

2- 2-54 19.7 34.4 * 36.8 
A “Treatment started. 

7Suture inserted. 


tHyaluronidase daily, 1-2-—53 to 2-1-53. 


rubber against the skin is enough to secure it. 
A halter snap allows the patient to disen- 
gage herself quickly from the apparatus. 

Before placing any limb in elevation, it is 
necessary to make sure that the arterial sup- 
ply is adequate. In the presence of arterial 
insufficiency, grave damage may be done by 
elevation of the part. If the radial or pedal 
pulses are present and pallor does not de- 
velop on elevation, good arterial flow is in- 
dicated. Interference with the radial pulse 
is sometimes caused by changing the posi- 
tion of the arm. This pulse should be pal- 
pated in the position of extension to be sure 
of its quality (hyperabduction syndrome). 

We have never failed to obtain a satisfac- 
tory reduction in the size of swollen arms of 
women who have consented to enter the 
hospital for the inception of therapy. Max- 
imum elevation can be applied without in- 
terruption. Patients learn the therapy and 
co-operate more fully than if they are simply 
given instructions to carry out at home. 

Compression. Edema fluid drains out of the 
extremities in elevation. It tends to reaccum- 
ulate in dependency. To prevent this, elastic 
stockings should be worn on the legs or an 
elastic sleeve on the arm when the patient is 
up and about. 

The stocking should be made to measure. 
It should fit snugly and start just above the 
toes. The foot area should give a compres- 
sion of 40 millimeters of mercury. The 
pressure should gradually fall as the stock- 
ing progresses up the leg. In most cases, the 
stocking may end just below the bend of the 
knee. When edema of the thigh is also pres- 
ent, the stocking should continue nearly to 
the groin. 
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Most long stockings tend to buckle in back 
of the knee, giving a tourniquet effect in the 
popliteal space on walking. Recently, orlon 
stockings have appeared on the market. 
Long ones of this material require a garter 
belt to hold them up. They are strong 
enough to give adequate support, but still 
light enough not to buckle. 

The elastic sleeve, which was described 
previously (3, 4), has been improved by use 
of the new orlon material. ‘The sleeve should 
start at the base of the fingers and should 
have an opening for the thumb, large 
enough to give it full play. A pressure of 40 
millimeters of mercury at the distal end of 
the sleeve, gradually falling to 15 milli- 
meters at its termination in the upper one- 
third of the arm is adequate compression 
(Fig. 4). 

Physiotherapy. Massage in the direction of 
the lymph flow toward the heart increases 
the speed of flow. We recommend effleurage 
each evening for 10 minutes, self adminis- 
tered. While in the hospital, massage may be 
performed more frequently. 

Hydrotherapy, in the form of walking in 
deep water is of great value in forcing edema 
fluid from legs and has already been men- 
tioned under “‘clinical features.” 

' Dehydration. The disappearance of edema 
fluid can be hastened by a low salt diet and 
daily diuretics. We employ a 2 gram salt diet 
and daily injection of 1 to 2 cubic centi- 
meters of thiomerin. Fluids are not restrict- 
ed. This regimen is maintained only during 
the first week of hospitalization. 

Activity. Patients are encouraged to resume 
full activity and sports, wearing their elastic 
stocking or sleeve. The pumping action of 
muscular movement on venous return and 
lymph flow is well known. 


THE CLINICAL TRIAL OF OTHER MEASURES 


Before attempting to evaluate other meas- 
ures, we have first applied the conservative 
regimen already outlined. Thus, a baseline | 
was established on all patients. Any further 
improvement could reasonably be ascribed 
to the additional measures. The simulta- 
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Fic. 6. 


Fic. 4. Elastic sleeve on a patient with lymphedema. 


Fic. 5. Case 1, before treatment. 


Fic. 6. Case 1, twelve days later, showing very great reduction in swelling. 
Fic. 7. Lymphedema following mastectomy and a deep, ulcerated x-ray burn. 


1eous use of both the old and new treatment 
would not have permitted the evaluation of 
the new therapy alone. 

We have tested 2 forms of treatment on 11 
patients in such a manner, namely the use of 
buried sutures and enzyme hyaluronidase. 

Buried sutures. Handley in 1908 described 
the use of nonabsorbable sutures in the 
treatment of postmastectomy swelling. In an 
open surgical procedure, he implanted silk 
sutures extending from normal tissue in the 
shoulder well down the arm into the lymph- 
edematous areas. Ransohoff in 1945 rede- 
scribed this procedure using nylon thread. 
In 1951, Zieman modified it. He devised a 
procedure of implanting nylon sutures 
through long hollow needles, withdrawing 
the needles, and leaving the sutures behind. 
The method has simplicity and safety as its 
advantages. It may be performed as an 
office or outpatient procedure. 

Sutures were implanted in 10 patients 
with lymphedema. Five of them had post- 
mastectomy edema of the arm, and 5 had 
lymphedema praecox of the legs. In 2 of the 
patients, the open surgical implantation of 
Handley was used by Jere Lord and William 
Terwilliger. In addition 1 of these patients 
was also given sutures by the Zieman tech- 
nique. The other 8 patients received buried 
sutures by the Zieman technique alone. 


Hyalurondase. During recent years the 
enzyme hyaluronidase has received wide use 
in a variety of clinical conditions. It hydro- 
lyzes hyaluronic acid, a viscous polysaccha- 
ride found in the interstices of tissues, which 
helps constitute the normal interstitial bar- 
rier, commonly called the cement substance 
or mesenchymal interfibrillar substance. 
The breakdown of this barrier by the en- 
zyme greatly facilitates the absorption of in- 
jected fluids. In a recent review of the sub- 
ject, Britton and Habif conclude: 

Its value has been well established in speeding the 
administration and absorption of parenteral fluids and 
drugs, in producing greater area and effectiveness of 
local infiltration anesthesia, in treating specific met- 


abolic disorders, and in dispensing and enhancing 
diffusing of traumatic and pathologic fluid collections. 


The success of this agent in aiding in the 
disappearance of certain types of swellings, 
suggested to us the possibility of using it in 
lymphedema. Lancet (2) also, has commented 
editorially on this possibility. 

It was given a thorough trial in 9 cases, 6 
of-postmastectomy lymphedema of the arm 
and 3 of lymphedema praecox of the leg. 
The dosage employed varied from a min- 
imum of 150 TRU (turbidity reducing units) 
to a maximum of 1,500 TRU at one time. 
The powdered enzyme was freshly prepared 
for each occasion by dissolving 1,500 TRU 
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TABLE III.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 2 


Date Hand, cm. Maximum forearm, cm. Maximum arm, cm. 
4-15-52 27.0 375 38.1 
6- 3-52 24.2 511 35:5" 
2-24-54 24.2 32.0 35.6 


*Suture inserted. 


in 10 cubic centimeters of 1 per cent pro- 
caine. Multiple injections of from 0.5 to 10 
cubic centimeters were made in various 
parts of the edematous arms and legs. Fol- 
lowing injections, patients were kept quietly 
at rest for 1 hour periods. Most patients re- 
ceived daily or weekly injections on from 3 
to 12 occasions. 


CASE HISTORIES 


These histories are given briefly and con- 
tain only pertinent information. 


Lymphedema of the Arm 


Case 1. Mrs. L. E. is a woman of 59 years (NYH 
No. 647569). In 1942, a left radical mastectomy was 
performed for carcinoma. This was followed by deep 
x-ray therapy. There was no wound infection. The 
arm commenced to swell shortly thereafter. 

In 1 year it had reached a large size. A Kondoleon 
operation was performed. The swelling recurred, and 
the following year a second Kondoleon operation was 
performed. The arm gradually became larger. When 
first seen by us on November 19, 1951, it had reached 
a massive size (Fig. 5). She had developed intense root 
pain in the neck and shoulder. The arm was ‘“‘too 
heavy to carry around.” She had become a recluse. 

She was hospitalized and given the regimen of ele- 
vation, massage, dehydration, and compression out- 
lined previously. A very great improvement was ob- 
tained in a period of 12 days (December 31, 1951) 
(Fig. 6). There had been a great loss of edematous 
fluid, leaving loose, baggy skin. The root pain had 
disappeared, and she was discharged from the hos- 
pital with instructions to sleep with the arm elevated 
in the traction apparatus, to wear the elastic sleeve 


TABLE IV.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 3 


Maximum Maximum Maximum 

Date Hand, cm. wrist,cm. forearm, cm. arm, cm. 
9-29-48 22.5 20.0 38.5 43.0 
4-6-49 22:5 20.0 38.6 44.5 

5-9-52 25.0 20.5 39.5 46.5* 
7-16-52 23.0 215 38.0 42.5 

12-26-52 22.4 19.2 37.0 44.0T 
2-27-54 23.0 20.0 38.2 44.0 


*Suture inserted. 
t Hyaluronidase given. 
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during the day, and to massage the arm each night 
for 10 minutes. 

On January 24, 1952, a nylon suture was inserted 
in the manner of Zieman in the subcutaneous tissue 
from the midarm to the nonedematous area in the 
supraclavicular area. She was seen at monthly inter- 
vals thereafter. Only slight further reduction in swell- 
ing occurred. From January 20 to February 1, 1953, 
she was readmitted to the hospital. Injections of hy- 
aluronidase in doses of from 100 to 1,500 TRU in 
various areas of the hand, forearm, and arm were 
administered daily. It was injected into the edema- 
tous tissue dissolved in 1 per cent procaine. Further 
reduction in swelling was only slight. 

The woman continues to follow our outline of ther- 
apy and has maintained improvement. The loose, 
baggy skin contracted to the size of its contents. The 
cosmetic appearance has improved greatly. The for- 
mer great weight of the arm was relieved, and with it 
the pain from nerve root traction has disappeared. 

Case 2. Mrs. M. F. is a woman 60 years of age 
(Fig. 7). In 1945, a left radical mastectomy was per- 
formed for carcinoma. Extensive x-ray therapy was 
given. This resulted in a deep burn which produced 
a large ulcer with sinus tracts to the clavicle. The arm 
became swollen, and it gradually reached a massive 
size. She was subject to frequent episodes of cellulitis 
in the lymphedematous tissue. 

She was hospitalized at Doctor’s Hospital, and in a 
period of 5 days, considerable reduction of the swell- 
ing was obtained by the methods already noted, and 
marked diminution in pain occurred. She was dis- 
charged on our routine ambulant therapy and im- 
provement was maintained. One month later, in the 
office, a nylon suture was implanted, extending from 
the healthy tissue over the shoulder down to the mid- 
brachium. Subsequent measurements during a period 
of 20 months follow-up, have failed to show further 
improvement (Table III). 

Case 3. Mrs. S. M. (NYH No. 411291), a 59 year 
old housewife was first seen on September 29, 1948. 
She had had a right radical mastectomy for carci- 
noma in 1938. She also gave a history of many epi- 
sodes of recurrent thrombophlebitis in the legs during 
a 25 year period. Venous ligations had been performed 
in 1944 and 1945. 

Within 2 weeks after a mastectomy the right arm 
became swollen. The swelling gradually increased to 
involve the hand, and the arm became massive in size. 
At the time of her first visit, vesicles and blebs were 
present around the elbow which drained lymph. Ve- 
nous pressure in this arm was 150 centimeters of water 
and in the other arm, 170 centimeters, indicating no 
venous obstruction. Using the technique of McMaster, 
a dye, patent blue No. 5, was injected intracuta- 
neously in each forearm.The right wheal puddled, and 
at the end of % hour had small streamers 2% centi- 
meters in length. The left arm, however, very quickly 
developed streamers 10 centimeters long. McMaster 
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Fic. 10. 


Fic. 8. Lymphedema praecox in a 23 year old girl. 
Fic. 9. Lymphedema praecox in a 23 year old office worker, showing application of fitted elastic 


stocking. 


Fic. 10. Lymphedema praecox confined to one leg which started at the age of 18. 


vould interpret this as an indication of very slow 
lymph flow in the right arm. A phlebogram showed 
vatent axillary and subclavian veins. 

Shortly after this, thrombophlebitis developed in 
this arm, with signs of blockage to the deep vein. She 
was hospitalized and given anticoagulants, and the 
phlebitis subsided. We were now left not only with a 
lymphedematous arm but, also, superimposed axil- 
lary vein thrombosis. With medical management the 
arm was kept from increasing in size, but no progress 
was made in decreasing the edema. 

During the next 4 years, she continued to sleep with 
the arm in traction elevation, and to wear the elastic 
sleeve when up and about. In May 1952, a nylon 
suture 25 centimeters in length was inserted from the 
shoulder to the midarm. No improvement followed. In 
December 1952, she was given a series of 3 weekly in- 
jections of 1,500 TRU of hyaluronidase into various 
parts of the arm and hand without improvement. She 
was last seen on February 27, 1954. The status quo was 
being maintained (Table IV). 

Cass 4. Mrs. V. C. (NYH No. 201930) is a 50 year 
old colored housewife. A right radical mastectomy 
was performed in 1940 for a duct cell carcinoma. She 
was first seen on May 7, 1952, and stated that the arm 
and hand had become swollen only during the past 





year. She was advised to follow our medical regimen. 
She has never been able to purchase nor devise a trac- 
tion apparatus to suspend her arm in elevation at 
night. She was seen at intervals, but failed to follow 
advice. 

On June 25, 1952, a nylon suture was inserted from 
shoulder to midarm, but no improvement resulted. 
In December, 1952, she was given 3 injections, 1,500 
TRU each, of hyaluronidase without improvement. 
When last seen on February 4, 1953, she still had 
failed to elevate her arm at night or to wear an elastic 
sleeve. Measurements were essentially unchanged 
(Table V). 

Case 5. Mrs. W. K. is a 47 year old housewife. In 
May 1951, a right radical mastectomy was performed 
for carcinoma. This was followed by a course of x-ray 
therapy. The arm became swollen shortly thereafter. 
The swelling increased slowly up to the time she was 
first seen on December 2, 1952. She had had several 
episodes of cellulitis in the arm during that period. 

She was admitted to Doctors’ Hospital and placed 
on our medical regimen. The hand and forearm 
rapidly lost their swelling and became equal in size 
to the uninvolved side. The arm became less swollen, 
but did not reduce to normal. Daily hyaluronidase 
injections of 1,500 TRU each for 1 week failed to pro- 
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TABLE V.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 4 


Date Hand, cm. Maximum forearm, cm. Maximum arm, cm. 
5-7-52 22 29.5 30.5* 
6-25-42 22 30.5 31.0¢ 
12-10-52 23 30.5 31.0 
2-4-53 21.9 28.0 28.8 


*Suture inserted. 
+tHyaluronidase. 


TABLE VI.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 5 


Minimum Maximum Maximum 

Date Hand, cm. wrist, cm. forearm, cm. arm, cm. 
12-2-52 17.8 15.6 26.7 31.8 
4-21-53 17.2 14.6 25.4 29:2 


11-11-53 17.2 14.2 25.4 29.9 








duce further improvement. The status quo has been 
maintained. When last seenon November 11, 1953, the 
hands and forearms were bilaterally alike (Table VI). 

Case 6. Mrs. A. G. (NYH No. 493717) (Figs. 1, 2, 
and 3) is a 57 year old Italian-American housewife. 
In 1947, a right radical mastectomy was performed 
for canalicular carcinoma of the breast with metas- 
tases to the axillary lymph nodes. There was no wound 
infection. She did not receive radiation therapy. In 
1950, the arm and hand became noticeably swollen. 
Swelling gradually increased. On February 27, 1953, 
medical therapy was started. Swelling decreased dur- 
ing the course of the first week, especially in the upper 
arm where it was most marked. 

On March 9 and 10, nylon sutures were inserted. 
One extended subcutaneously from the scapula region 
to the wrist, the second from the supraclavicular area 
to the midarm. Hyaluronidase was given daily for 1 
week in high and low dosages, directly into the edem- 
atous areas. Only slight further improvement was 
noted in the course of the next 6 months. At that time, 
October 3, 1954, metastases were found in the cervi- 
cal nodes. 

It is interesting to observe that medical manage- 
ment improved the arm, even with the development 


of metastases (Table VII). 


Lymphedema Praecox 
Case 7. Miss A. McF. (NYH No. 614483) (Fig. 8), 


a 23 year old stenographer, was first seen on Decem- 
ber 22, 1950. She gave a history of having developed 
swelling in the right foot and leg in 1947. In June 
1949, a right lumbar sympathectomy was performed 
in another hospital. As has been repeatedly noted be- 
fore with other similar patients, following this the leg 
rapidly increased in size. When first seen on Decem- 
ber 22, 1950, she had developed a massive edema ex- 
tending from the waist to the toes on the right side. 
On medical management, the edema was held in 
caeck during the next 8 months. A paronychia devel- 
oped in the right great toe. She was admitted to New 
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TABLE VII.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 6 


Date Hand, cm. Maximum forearm, cm. Maximum arm, cm. 


2-27-53 18.5 31.8 49.6 
3-8-53 18.7 27.9 44.6 
10-3-53 18.2 21.3 44.0 


TABLE VIII.—MEASUREMENTS OF CIRCUMFERENCE. 
IN CENTIMETERS, CASE 7 


Foot at Minimum Maximum Thigh, 25 
navicular bone, ankle, calf, Knee, cm. 
Date cm. cm. cm. cm. up 
12-22-50 23.5 21.6 40.2 45.1 57.6 
4-6-53 27.3 29.8 44.4 43.8 60.9 
5-8-53 23:2 22.8 36.7 41.2 57.8* 
11-14-53 25.8 27.9 44.2 51.6 64.9 


*In bed. 


York Hospital for surgical treatment of this infection, 
and responded well. While in the hospital, in Novem- 
ber 1951, two nylon sutures were implanted surgically 
by William Terwilliger. One extended from the medi- 
al side of the ankle to the groin and the second from 
the lateral side to the hip area. 

The edema failed to improve. It was believed that 
perhaps the sutures had not been carried high enough. 
In January 1951, two additional sutures were im- 
planted from an area of normal tissue below the ribs 
down across Poupart’s ligament to the midthigh. The 
edema increased slowly during the next 14 months. 
She complained of tenderness in the groin upon bend- 
ing at the waist. 

In April 1953, she was admitted to the hospital and 
the sutures were removed. At this time she was given 
an intensive course of hyaluronidase, injected daily 
into the edematous tissue. While in bed, the edema 
subsided somewhat (Table VIII, May 8, 1953), but 
when up and about, even with her elastic support, it 
recurred and reached its previous size. When last 
seen on November 14, 1953, the edema was slowly in- 
creasing. This type of case is the most difficult to man- 
age. She was seen only after the edema was massive. 
A sympathectomy had been performed. We believe 
that not only is this of no value in aiding lymphedema, 
but that the surgical incision and dissection further 
impede and damage the lymph channels. 

Case 8. Mrs. G. A. (NYH No. 619983), a 26 year 
old housewife, was first seen on March 28, 1952. She 
presented a history of swelling about the ankles soon 
after the onset of menses at 13 years of age. Shortly 
after this, the swelling spread to the feet. The feet and 
legs slowly increased in size. During a pregnancy 2 
years previously, the swelling accumulated more rap- 
idly. She was started on our medical regimen. During 
the next 3 months, slight improvement was noted. 

On June 27, 1952, a suture was implanted in the 
right side, extending from above the inguinal liga- 
ment to the upper thigh. The left leg was not implant- 
ed in order to use it as a control. Medical regimen was 
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TABLE IX.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 8 








Right 
Minimum Maximum 
Date Foot, cm. ankle, cm. calf, cm. Knee, cm. 
3-28-52 22.8 23.4 35.6 40.5 
7-30-52 22.8 22.5 34.0 41.5 
11-19-52 21.0 22:3 a5 40.4 
12-18-53 21.0 27 32.5 39.8 
Left 
3-28-52 22.7 22.5 35.0 40.5 
7-30-52 22.5 22.0 34.8 42.0* 
11-19-52 21.4 22.0 33.0 40.0 
12-18-53 20.7 20.7 32.5 39.0 


TABLE X.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 9 


Foot at ; 
navicular Minimum Maximum *Knee,  tThigh, 
Date bone, cm. ankle,cm. calf, cm. cm. cm. 
9-16-52 26.4 27.8 39.4 37.9 57.6 
2-5-43 23.8 26.1 37.7 36.8 54.7 
11-11-53 = 23.8 27.8 39.9 38.1 57.2 





*Lower edge of patella. 
t25 cm. above knee. 


continued to both legs. Both legs showed some im- 
provement during the next year and one-half of fol- 
low-up, but the right side with the suture implanted 
displayed no more improvement than the control left 
side. Although there was no great reduction in swell- 
ing, as shown by measurements (Table IX), this is 
considered as a therapeutic success, as the leg was in- 
creasing progressively in size until the onset of ther- 
apy. 

Cass 9. Mrs. H. O., a 34 year old woman, was first 
seen in the office on September 16, 1952. For the 
previous 4 years, she had noticed swelling of the right 
foot and leg. The swelling increased slowly, but through 
the years it became massive in size. The leg was sub- 
ject to frequent episodes of cellulitis. On examination, 
abnormal findings were confined to the right leg. It 
was massively swollen with pale edema. She was 
placed on the ambulatory regimen of elastic stocking, 
nightly elevation, massage, and hydrotherapy. She 
was seen at monthly intervals and slight improvement 
was noted. This was considered a success as, previous 
to treatment, the leg had been steadily enlarging. 
Two nylon sutures were inserted from above the in- 
guinal ligament to the midthigh. She has been seen 
at intervals since then, and has failed to show further 
reduction in swelling. 

Case 10. Miss N. M. (NYH No. 639768) (Fig. 9), 
a 23 year old office worker, was first seen on October 
10, 1952. She had a history of gradually enlarging 
left leg from groin to toes over a 3 year period. During 
this time, she had had several episodes of cellulitis. 

She was placed on the medical regimen. No im- 
provement was noted, and 1 month later a suture was 
inserted, extending from 5-centimeters above the in- 
guinal ligament to 10 centimeters below it. The fol- 
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TABLE XI.—MEASUREMENTS OF CIRCUMFERENCE 


IN CENTIMETERS, CASE 10 


Thigh, Thigh, 
Minimum Maxi- 104% cm. 21 cm. 
Foot, ankle, mumcalf, Knee, above above 
Date cm. cm. cm. cm. knee knee 
10-10-52 21.6 21.2 37.1 39.2 45.6 53.9 
10-24-52 21.6 21.0 36.1 39.2 45.6 53.9* 
11-28-52 19.6 19.6 36.2 39.0 45.0 52.9f 
12-26-52 20.3 20.6 35.2 37.8 45.0 51.5 





*Suture inserted. 
tHyaluronidase. 


TABLE XII.—MEASUREMENTS OF CIRCUMFERENCE 
IN CENTIMETERS, CASE 11 


Ankle, Ankle, Knee, Knee, 
Foot, Ankle, 10cm. 20cm. Knee, 10cm. 20cm. 
Date cm. cm. above above cm. above above 


5-19-49 22 28 23.5 37 36.5 37.5 43 

6-22-49 21 ae 21e FA 38 42* 
8-5-49 205 246 266 33.2 35.7 36.2 41.7 
3-20-54 24.2 27.8 30.2 38.1 33.8 38.2 41.7 





*Insertion of sutures, June 24, 1949. 


lowing month she was given a series of 3 weekly in- 
jections of hyaluronidase. No dramatic improvement 
occurred (Table XI). 

Case 11. Mrs. R. W. (NYH No. 292194) (Fig. 10), 
was seen in 1949 at the age of 42. She gave a history 
of swelling of the right ankle at the age of 18. The 
swelling gradually increased in size, until the leg be- 
came cumbersome and heavy. She was placed on the 
medical regimen and obtained some improvement. 
The measurements decreased and the leg became less 
tense. One month later, she was admitted to New 
York Hospital. Under general anesthesia, Jere W. 
Lord, Jr. inserted double-strand No. 0 nylon sutures 
laterally and medially from the ankle to the right 
lower quadrant of the abdomen. Slight improvement 
was noted during the hospital stay, probably due to 
the prolonged elevation. 

Her subsequent course has shown no improvement. 
She has not been seen for several years. The 1954 
measurements were taken by herself and reported in 
a letter (Table XII). 


SUMMARY 


Six patients with postmastectomy edema 
of the arm and 5 patients with lymphedema 
of the leg have been studied for a period of 
from 2 to 7 years. All patients received 
physiologic treatment, consisting of nightly 
elevation, daily compression, and massage, 
until their edema had been reduced to a 
minimum by these methods. In this group of 
baseline patients, an effort was made to 
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evaluate two additional modalities, namely, 
hyaluronidase and implanted, nonabsorb- 
able sutures. 


CONCLUSIONS 


1. The physiologic use of gravity, com- 
pression, massage, and dehydration is of 
great value in reducing the edema of arms 
due to surgical interference with lymphatics 
and the edema of legs afflicted with lym- 
phedema praecox, and in maintaining such 
improvement during years of supervision. 

2. Hyaluronidase in doses as high as 1,500 
TRU repeatedly injected does not further 
reduce the edema. 

3. Long, nonabsorbable sutures, buried in 
the subcutaneous tissue and extending from 
the edematous region to normal areas, do 
not further decrease the edema. 
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STUDIES OF THE PLASMA AMINO ACIDS AND 


AMINO CONJUGATES IN PATIENTS WITH 


SEVERE BATTLE WOUNDS 


STANLEY M. LEVENSON, M.D., Washington, District of Columbia, 
JOHN M. HOWARD, M.D., Houston, Texas, and 
HYMAN ROSEN, M.A., Washington, District of Columbia 


THERE HAVE BEEN MANY STUDIES attesting to 
the importance of nutrition in surgical pa- 
tients. Derangements of protein metabolism 
in the acutely or chronically ill have been 
particularly emphasized. Impaired wound 
healing, increased susceptibility to anesthe- 
sia, shock and infection, and malfunction of 
the liver and intestinal tract are some of the 
complications observed in protein-deficient 
patients. Under these circumstances, oper- 
ative deaths are more frequent, convales- 
cence is prolonged, and mortality is in- 
creased. 

The possibility was suggested a number 
of years ago that disturbance in the metabo- 
lism of the essential amino acids is one of the 
important factors in the pathogenesis of the 
malnutrition following injury. However, 
there are no conclusive data regarding this 
viewpoint. That amino acids are funda- 
mental to protein synthesis and many ener- 
gy processes in all animals is well known; 
yet, the quantitative study of these com- 
pounds in man is in its comparative infancy. 
Lack of appropriate methodology accounts 
for the scarcity of information in this impor- 
tant field. 

A practical method for the quantitative 
fractionation of plasma amino acids was in- 
troduced in 1951, when Moore and Stein 
(9) perfected the method of ion exchange 
chromatography. Uutil that time, the little 
available information concerning individual 
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amino acids of plasma had been obtained 
by microbiologic techniques. The chemical 
method has the advantage of distinguishing 
between free and bound amino acids. 

The present study was undertaken to de- 
termine the behavior of the plasma amino 
acids of severely wounded soldiers. These 
subjects were chosen because it is precisely 
this type of patient who demonstrates the 
greatest metabolic derangements after in- 
jury—that is, the seriously injured, but pre- 
viously healthy and well nourished, young 
adult male. 


METHODS 


Virtually all the samples analyzed were 
obtained as citrated plasma (1 ml. of 2% per 
cent sodium citrate to 5 ml. of blood). The 
plasma samples were frozen immediately 
after separation of the cells and kept frozen 
thereafter. Deproteinization was accom- 
plished by ultrafiltration in a Monel metal 
apparatus (11). 

The individual amino acids were sepa- 
rated by the ion exchange chromatographic 
technique devised by Moore and Stein (9), 
and the analyses were accomplished by the 
photometric ninhydrin method of the same 
workers (8). About 4 milliliters of the plas- 
ma filtrates were required for the analysis. 
Of the common amino acids, tryptophane, 
arginine, and cystine were not determined; 
arginine requires many additional hours for 
its separation; cystine and tryptophane were 
found in amounts too small for accurate 
analysis. 
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An acid labile amino component (amino 
acid conjugate) was isolated in many sam- 
ples. The fraction containing this compo- 
nent was evaporated at room temperature 
by a stream of air to about 2 milliliters. It 
was then hydrolyzed with 6N hydrochloric 
acid in a sealed tube at 110 degrees for 20 
hours. The resultant hydrolysate was evap- 
orated of its hydrochloric acid, as men- 
tioned, made up to 4 milliliters with water, 
and rechromatographed in the usual manner. 

Other small molecular weight plasma ni- 
trogenous compounds were also determined. 
These are urea, creatine, and creatinine, 
uric acid, purines, and total nonprotein ni- 
trogen. Uric acid was estimated from meas- 
urements of absorption at 293 and 305 mil- 
limicrons. The validity of this determina- 
tion on plasma ultrafiltrates, even in the 
presence of large quantities of aromatic 
amino acids, has been demonstrated by us 
(10). Purines were grossly estimated from 
the absorption at 260 millimicrons. 

Urea and nonprotein nitrogen were an- 
alyzed at first by the micro method of Selig- 
son and Seligson, and later by a titrimetric 
modification. From .005 to .02 milliliter of 
the ultrafiltrate was required for each of 
these analyses. 

Creatine and creatinine were determined 
by application of the Jaffe reaction (5) to 
about .05 milliliter of the plasma filtrate. 

We have chosen to express the amino 
acids in micromoles, a unit possibly not as 
familiar as milligrams but more logical. 
Since the ratio of nitrogen to total weight of 
one amino acid is different from that of any 
other, the expression of levels in terms of 
milligrams of amino acid or milligrams of 
nitrogen leads to a distorted impression of 
the relative quantitative importance of the 
various amino acids. By the use of the mi- 
cromole unit, the amino acids are com- 
pared, in effect, molecule for molecule, re- 
gardless of size or weight. 


CASE REPORTS 


We studied 5 critically wounded young 
soldiers, 4 of whom died. These young men 
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were wounded during the Korean hostilities 
in 1952 to 1953. 


PaTiENT 1. This 25 year old Korean was wounded 
by an M-1 30 caliber armor piercing bullet. Resusci- 
tation (including infusion of 1 liter of blood) was 
begun within an hour of injury, and he was never in 
severe shock preoperatively. Operation, performed 
under pentothal, nitrous oxide, and ether anesthesia, 
was begun 2% hours after injury. The missile had 
injured the spinal cord and vertebral column at the 
level of the twelfth dorsal, had penetrated the right 
lung and pleural cavity, had traversed the thickness 
of the liver, lacerated the vena cava, and tangentially 
wounded the superior pole of the left kidney. A left 
nephrectomy was done, the vena cava laceration was 
repaired, gelfoam was packed and sutured into the 
liver wound, closed drainage of the right pleural 
space was instituted, and the wounds of entrance and 
exit were débrided. There was no uncontrollable 
hemorrhage or hypotension during operation, but 
the infusion of 5 liters of blood was required. 

During the next 2 weeks, he ran a stormy course. 
Severe pneumonia, wound infections, high fever, 
weight loss, persistent oliguria, nitrogen retention, 
acidosis, and hyperkalemia were important complica- 
tions. Penicillin and streptomycin were begun soon 
after injury. Later aureomycin and then chloram- 
phenicol were given. Extracorporeal hemodialysis on 
an artificial kidney of the Kolff type was carried out 
on the fourth day after injury because of potassium 
toxicity. The resultant reductions in plasma potassi- 
um and nonprotein nitrogen concentrations were only 
transient, however, and repeat dialyses, with again 
only transient benefit, were performed on the eighth, 
twelfth, and sixteenth days after injury. Following the 
fourth dialysis, he continued to deteriorate, and died 
on the nineteenth postwound day. 

The postmortem diagnoses were: atelectasis, edema, 
and bronchopneumonia of right lower and right mid- 
dle lobes of lung, emphysema of left lung, abscess of 
lower lobe of the left lung and left pneumothorax; 
hematoma of the liver and diaphragm; surgical ab- 
sence of the left kidney, hypertrophy of the right kid- 
ney, with congestion of renal medulla; abscess of the 
retroduodenal region; splenomegaly, ? malaria; trich- 
uriasis; decubiti of the left buttock and sacrum. 

PaTiENT 2. This 23 year old American soldier was 
burned and wounded when he was putting out a fire 
in a rice paddy and a trip flare exploded. His legs, 
genitalia, and lower trunk were burned, and a flam- 
ing missile penetrated his abdomen. 

Operation was begun 7 hours after injury and lasted 
5 hours. The anterior abdominal wall was débrided 
with excision of the external oblique muscle, rectus 
muscle and fascia, scrotum, and testes. All of the ileum 
and most of the jejunum were resected, and an end- 
to-side jejunotransverse colostomy was done. A small 
portion of proximal jejunum was resected and an end- 
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to-end jejunojejunostomy performed. Additional 
wounds in the terminal ileum were closed and the 
femoral ileum and cecum were exteriorized. The total 
circumferential deep burns of both legs were then 
débrided with removal of all skin to subcutaneous tis- 
sue. Pressure dressings were applied. He had been 
hypotensive for only a brief time preoperatively; dur- 
ing this time, he received 1,500 cubic centimeters of 
blood and 750 cubic centimeters of plasma. During 
operation, he remained moderately hypotensive 
(about 90/60). 

Between the first and seventh postwound days, he 
did relatively well, with stable blood pressure, and 
fairly normal renal function. He was receiving penicil- 
lin and streptomycin. 

On the seventh post injury day, a homologous split 
thickness skin graft (from a cadaver) was applied to 
his left thigh and leg, under brief nitrous oxide anes- 
thesia. Following operation, his urine output dropped 
abruptly. His general condition deteriorated and he 
gradually became increasingly jaundiced, febrile, and 
oliguric and uremic. There was a profuse, dirty dis- 
charge at the edge of the burned area. There were 
large masses of necrotic tissue in the groin area. His 
penis was black and necrotic. 

He continued oliguric, and late on the tenth day he 
suddenly developed severe symptomatic hyperkale- 
mia which was treated with infusions of hypertonic 
saline, bicarbonate, glucose, and insulin. There was 
only transient improvement. Hemodialysis was 
planned, but he died before it could be performed. 

Postmortem diagnoses were: second and third de- 
gree burns of the abdominal wall, small bowel, but- 
tocks, perineum, penis, scrotum, and legs; skin grafts 
of the left leg; bilateral castration and removal of 
scrotum; diffuse phlegmonous inflammation and 
necrosis of anterior abdominal wall; acute, toxic 
hepatitis; bilateral renal hypertrophy with clinical 
renal insufficiency; acute hemorrhagic esophagitis 
with massive bleeding; moderate pulmonary edema; 
moderate cerebral edema; arachnoid cyst of the right 
temporal lobe of the brain. 

PatienT 3. This 22 year old American soldier was 
wounded by shell fragments. The wounds included 
multiple perforations of the small bowel, multiple 
perforations of the sigmoid, 2 holes in the urinary 
bladder, severe comminuted, compound fractures of 
the left femur and left tibia, and multiple soft tissue 
wounds of the buttocks and abdominal wall. 

He arrived at a mobile Army surgical hospital 5 
hours after injury. His blood pressure was 124/86 but 
he appeared hard hit. He had already received 2 liters 
of blood and was given an additional 2 liters. 

Operation, lasting 7 hours, was begun 6 hours after 
injury and consisted of repair of 8 holes in the small 
bowel, 3 bowel resections, colostomy, cystostomy, and 
débridement of the many wounds. With the onset of 
pentothal induction (later nitrous oxide-oxygen-ether 
anesthesia) his blood pressure fell from 106/84 to 
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66/42, and his pulse rose from 100 to 116. Four milli- 
grams norepinephrine dripped in with 500 cubic 
centimeters of blood immediately raised his pressure 
from 90/50 to 100/60. Later in the operation, his 
blood pressure was maintained with difficulty despite 
the administration of considerable blood with added 
norepinephrine. At operation, peritoneal contamina- 
tion was massive. He was given 3,500 cubic centime- 
ters of blood during operation, while the measured 
operative loss was 1,670 cubic centimeters. 

A hemoclastic reaction was strongly suggested by a 
drop in the white blood cell count 1 hour after opera- 
tion to 1,850 and abnormal clot formation. His plate- 
let count at this time was 710,000; hematocrit, 55 per 
cent. One thousand cubic centimeters of dextran 
were then given over a period of 4 hours. His hemato- 
crit was then 42 per cent. 

Throughout the first postoperative night, his blood 
pressure ranged about 80/50; pulse, 130; respirations, 
40. Two thousand cubic centimeters of blood and 
1,500 cubic centimeters of dextran were given over a 
period of 12 hours, with a rise in his blood pressure to 
112/80 and a drop in his pulse rate to 104. 

During the second postoperative night, his blood 
pressure again fell to 94/64, and his pulse rose to 140 
per minute. No bleeding was evident. Five hundred 
cubic centimeters of dextran were given with no obvi- 
ous improvement. An infusion of noradrenalin in glu- 
cose in water was begun. His blood pressure gradually 
rose to 120/70, but his pulse continued at a rapid rate 
(140 per minute). Oxygen, per nasal catheter, had 
changed the appearance of his skin from a cyanotic to 
a reddish flush. Throughout the day, his blood pres- 
sure was maintained at 115 to 125/65 to 80 and his 
pulse rate gradually fell to 115 per minute. Infusion 
of noradrenalin was gradually slowed and stopped 
the next day. His further course was uneventful. 

PaTiENT 4. This 22 year old American soldier re- 
ceived a perforating abdominal wound by an M-1 
rifle bullet. His blood pressure which was 115/86 when 
first recorded 2 hours after injury, fell to 90/60 an 
hour later. Five hundred cubic centimeters of blood 
were started, and he was sent to a mobile Army surgi- 
cal hospital by ambulance. In the first 7 hours after 
injury, he received a total of 2,500 cubic centimeters 
of blood. His blood pressure at this time was 120/80. 
He had been given penicillin and tetanus toxoid. 

Laparotomy was begun at this time. A colostomy, 
drainage of the liver and kidney wounds, and dé- 
bridement of the surface wounds were performed. 

During operation, his blood pressure became im- 
perceptible for about 30 minutes, but was elevated to 
60 or 80 systolic when noradrenalin was added to the 
blood transfusions. He was given 7,500 cubic centi- 
meters of blood during the operative procedure 
which lasted 5 hours. Operative blood loss was meas- 
ured at 2,420 cubic centimeters. 

During the next 24 hours, he received 2,500 cubic 
centimeters of gelatin, 500 cubic centimeters of dex- 
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DAY POST INJURY 

Fic. 1. Plasma nonprotein nitrogen in a patient with 
severe battle wounds and renal failure. 


tran, and 3,000 cubic centimeters of 5 per cent glucose 
in water, some of which contained terramycin. His 
blood pressure was normal, but his pulse and respira- 
tions were rapid, and his urine output was low. 

By the second postinjury day, he was feverish and 
toxic with signs of left lower lobe pneumonia. His 
sputum was positive for staphylococcus and proteus, 
the latter sensitive only to chloromycetin. The re- 
sponse to chloromycetin, however, was poor. The pa- 
tient became clinically jaundiced, presumably sec- 
ondary to the liver injury, the serum bilirubin reach- 
ing a peak of 14.5 milligrams per cent direct and 25.3 
milligrams per cent total, 5 days after injury. 

He was on constant Wangensteen suction and lost 
600 to 2,200 cubic centimeters of dark fluid daily. 
Oral feeding was not possible. Varying quantities of 
50 per cent glucose in water containing 2 grams of 
vitamin C, 25 milligrams of vitamin K, and 10 milli- 
grams of thiamine were given daily by a polyethylene 
catheter in a femoral vein. 

Hyperkalemia was well controlled, the plasma level 
dropping from 7.6 milliequivalents per liter on the 
third day to 5.8 by the next morning. Later, hyper- 
kalemia was counteracted with intravenous calcium 
gluconate. 

Throughout his course, this patient was in good 
fluid balance. Diuresis occurred promptly, and, there- 
after, the urinary output was about 2,000 cubic centi- 
meters daily. However, his plasma nonprotein nitro- 
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gen continued to rise, reaching a peak of 430 milli- 
grams per cent on the seventh postwound day. He 
was uremic, icteric, and septic (pneumonia, wound 
infections, and bacteremia) and had lost 30 pounds in 
weight. At this time, he underwent extracorporeal 
dialysis by an artificial kidney of the Kolff type. The 
results of the dialysis were satisfactory chemically, but 
the clinical condition of the patient did not improve, 
and, in retrospect, it would seem that the symptoms 
probably were due to sepsis rather than to uremia. 

Bleeding into the nasopharynx, bowel, and skin 
occurred and persisted in spite of fresh blood transfu- 
sions and large doses of vitamin K. Frequent hypoten- 
sive episodes occurred but could be controlled with 
blood transfusions. Noradrenalin in _ increasing 
amounts was required to maintain blood pressure, but 
finally, the patient became refractory to the drug and 
transfusion, and he died in circulatory collapse on the 
twelfth postwound day. 

Pathologic findings included: pulmonary infarcts of 
the left lower lobe; acute phlebitis of the inferior vena 
cava, septicemia (Bacillus proteus); fibrino-purulent 
peritonitis; diffuse mucosal hemorrhages of the small 
intestine; an abscess (Bacillus proteus) in the liver, 
and central necrosis of the right lobe of the liver; mild 
lower nephron nephrosis, a few areas of focal glomeru- 
litis, traumatic destruction of the lower pole of the 
right kidney, and multiple abscesses of the right kid- 
ney (Bacillus proteus). 

PatiENT 5. This 26 year old American soldier was 
wounded by mortar shell fragments. The wounds in- 
cluded laceration of the scalp, cerebral concussion, 
perforations of liver and kidney, traumatic amputa- 
tion of right thigh, and multiple soft tissue injuries. 

On arrival at the battalion aid station shortly after 
injury, he was unconscious and his blood pressure was 
unobtainable. After the intravenous infusion of 320 
cubic centimeters of albumin and 1,500 cubic centi- 
meters of isotonic saline his blood pressure was 80/40. 
He was then evacuated by helicopter to a mobile 
Army surgical hospital. 

On arrival (2 hours after injury) he was still uncon- 
scious and his blood pressure and pulse were again 
unobtainable. Within 25 minutes, he was given 2,500 
cubic centimeters of blood, but his blood pressure re- 
mained unobtainable. His pulse was barely palpable 
at a rate of 110 per minute. His right leg was ampu- 
tated without anesthesia in the emergency room. In 
the next 7 hours, he was given 3,500 cubic centimeters 
of blood. His blood pressure gradually rose and at the 
end of this time was stable at about 130/80. 

Operation was begun 10 hours after injury under 
atropine, pentothal, and nitrous oxide-ether anesthe- 
sia. His blood pressure immediately fell from 140/80 
to 90/60, but his pulse rate remained unchanged at 
about 125 per minute. His blood pressure remained 
low throughout most of the operative procedure 
(which lasted 3 hours) despite the administration of 
3,500 milliliters of blood. Operative blood loss, by the 
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: washed sponge technique, was 3,030 cubic centime- 
ters. Operation consisted of exploratory laparotomy, 
| drainage of the liver and kidney perforations, reampu- 
| tation of the right thigh, and débridement of many 
soft tissue injuries. He was found to have fractures of 
the right femur proximal to the line of amputation. 
Noradrenalin was infused throughout the night to 
maintain his blood pressure between 105 and 120 sys- 
tolic. By noon on second day post injury, he was still 
unconscious (cerebral concussion) ; blood pressure had 
risen to 140 to 160 systolic; his pulse rate was 110 
to 120 per minute; his respiratory rate, 24 to 32 per 
minute. His temperature ranged from normal to 102 
degrees orally. He had received penicillin and terra- 
mycin. Because of probable pulmonary complications, 
he was tracheotomized and put on a Stryker frame. 
His urine output was low, and there was a progres- 
sive increase in his serum potassium concentration to 
8.2 milliequivalents per liter on the fourth day, with 
broadening of the QRS component on the electrocar- 
diogram. His nonprotein nitrogen was 365 milligrams 
per cent at this time. The serum sodium concentration 
was normal; the serum chloride concentration was 
low (85 mEq./1) and the carbon dioxide combining 
power gradually dropped to 15.7 milliequivalents per 
liter. After an emergency infusion of calcium gluco- 
nate, hemodialysis by the artificial kidney (Kolff 
type) was carried out with excellent chemical results, 
but with little change in his general condition. 
During the next 5 days, he became increasingly 
jaundiced. Some of his wounds were grossly infected 
and bled excessively following débridement. He was 
still oliguric, and his plasma nonprotein nitrogen rose 
steadily to levels similar to those just prior to the first 
dialysis. His plasma potassium concentration which 
was 4.2 milliequivalents per liter immediately after 
dialysis on the fifth postwound day, rose progressively 
to 8.6 milliequivalents per liter by the ninth day. He 
was again dialyzed, with transient improvement in his 
general condition. A few days later, because of recur- 
rent potassium intoxication, he was dialyzed for the 
third time, with correction of the hyperkalemia, but 
with no improvement in his very poor general condi- 
tion. His wounds were grossly infected. He continued 
to deteriorate and died on nineteenth post injury day. 
At autopsy his entire body showed evidence of 
marked wasting. The amputation site of the right 
thigh showed extensive necrosis and infection of the 
skin flaps, muscle, and fascia. There was a severe bac- 
terial pericarditis, focal edema, and necrosis of the 
myocardium, bronchiolar pneumonia, severe central 
necrosis of the liver, lower nephron nephrosis, hyper- 
trophy of the parathyroids, acute cystitis, and necrosis 
of the occipital poles of the cerebral cortex. 


RESULTS AND DISCUSSION 


Variations in the plasma amino acids and 
other nonprotein nitrogen components were 
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Fic. 2. Plasma amino acids in a patient with severe 
battle wounds and renal failure. 


followed in these 5 critically wounded sol- 
diers, 4 of whom died. Shock and renal fail- 
ure were present in all in varying degrees. 
In 4, the renal failure was persistent, result- 
ing in plasma urea concentrations as high as 
30 times normal. Despite this, the total free 
amino nitrogen remained close to levels ob- 
served in healthy men. This relative con- 
stancy was not the result of normal individu- 
al amino acid levels, but was a fortuitous 
result of simultaneous concentration abnor- 
malities. The amino acids, measured indi- 
vidually, fluctuated widely from day to day 
in a single patient, some rising while others 
were falling. Since the amino acid levels in 
normal individuals are relatively unchang- 
ing from day to day, any wide fluctuations 
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assume great significance. They indicate, 
probably, a basic upset in the body economy. 

Reference to Figures 1 to 5 and Tables I 
to III will give some idea as to the aminoacid 
trends. It is significant that in no patient, at 
any time, are all the amino acids depressed or 
elevated. Rather, they seem to group them- 
selves. Thus, in Patient 3, glycine, histidine, 
threonine, proline, and glutamic acid stayed 
near normal throughout the course of study; 
leucine, isoleucine, lysine, valine, tyrosine, 
and alanine rose moderately between the 
third and ninth days post injury and then 
fell; phenylalanine, aspartic acid, and me- 
thionine also rose, but to a greater degree, 
during the first week. Taurine, the sulfonic 
amino acid, was slightly elevated on the first 
day, fell to low levels on the fifth day, and 
then slowly rose to high levels again by the 
eleventh day. 

Patient 5 showed, in general, the same pic- 
ture, with the amino acids of group 1, nor- 
mal or slightly low, group 2, becoming mod- 
erately elevated between 1 and 8 days post 
injury and then falling, and group 3, becom- 
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Fic. 3. Plasma amino acids in a patient with severe battle wounds and renal failure. 










NO 5,0 .w, 23 yes. 


' 
DIALYZED DIALYZED eon 


SS cists coda §VALIE 
normal: range 
~25, 


__. TYROSINE 


















PERCENT OF VARIATION FROM NORMAL 





ALANINE 











oo ae oe oe or a oe 
o£ Ss 6 Ce Co 


DAY POST INJURY 







ing very elevated and then falling. In this 
patient, taurine reached a level of 1,200 per 
cent above normalon the fourth day; dialysis 
corrected this, and taurine thereafter stayed 
normal. The data of Patient 4 are less com- 
plete, but the same picture of grouping of the 
amino acids can be seen. 

Can these trends be related to the injuries 
and subsequent clinical courses of these pa- 
tients? They had undergone severe stresses in 
various forms, many of which might influence 
plasma amino acid levels. These stresses in- 
clude: the initial injury, hemorrhage, shock, 
intravenous infusions (blood, albumin, dex- 
tran, gelatin, glucose, and saline), anesthe- 
sia, operation, liver dysfunction, renal dys- 
function, fluid and electrolyte imbalance, fe- 
ver, infection, antibiotics, and malnutrition. 

It is generally held that the total amino ni- 
trogen concentration in the plasma increases 
during shock. All the patients in the present 
study were in shock on the day of injury. In 
3 patients, serial plasma samples were ana- 
lyzed, beginning soon after injury. The high- 
est free amino nitrogen concentrations in the 












—— a 








TABLE I.—ULTRAFILTERABLE NITROGEN COMPO- 
NENTS OF PLASMA IN PATIENT 2 
Day post injury 9 10 Normal 


mcm. N/100 ML. PLASMA 
—--__ULTRAFILTRATE 








Nonprotein nitrogen....... 336 400 26 
WM i gaicied ceccscucececs 269 364 15 
Creatine+creatinine N..... 72 9.8 25 
WE BOE DWsivieic sc ck veccns §2 9.1 1.5 
PUNE Is 6c accnescccscass 2.1 6.4 1.0 
Amino conjugate N........ 5.4 0.2 
fo Re cee recene 3.6 4.3 3.5 
pM./100 ML. PLASMA 
ULTRAFILTRATE—__— 
AGGOLUE ACI 6606. cci5s cee 5.5 4.1 2.4+1* 
MMDNGRNTR on clip vesicw ns. 65.8 11.7 41.7 13.142 
Ce ee 31.4 10.0 13.8+6 
BVO hancicncccveweuess 9.1 19.0 23.042 
CRE a icceainctncenes se 19.0 19.8 24.042 
PE cccets cesac keen. 31.0 34.0 31.944 
WE acccccorckieseewdes 28.0 31.6 23.044 
Se re 4.3 4.5 2.2+0.5 
eS ECT 11.2 12.6 7.5+0.5 
je ene ree rrr 12.6 17.6 11.6+0.5 
ROME co Gteiw ccs nsec ndie’s 10.0 13.4 6.0+0.5 
PRON VIMINNINE s. W.5ccccscses 17.9 28.2 7.1+0.5 
WIIG 5s. ccc cman cures 21.4 30.6 14.141 
ENING ios cciccctesessiccwdes ye: 22.6 16.1+1 
EMME c sctewrmnccote owen 5.0 4.5 4.8+1 
Glutamine+.............. 28.6 44.6 49.8+3 


serine +asparagine 





*Standard deviation. 


plasma were 5.8 milligrams per cent (Patient 
4, 1 day after injury), 5.0 milligrams per 
cent (Patient 5, 3 days after injury) and 4.8 
milligrams per cent (Patient 3, 6 days after 
injury). These values, although not exces- 
sively high (normal, 3.5 milligrams per cent), 
are significantly so. 

Patient 4 received a penetrating abdomi- 
nal wound, with resultant perforations of the 
liver, kidney, and colon. He apparently was 
not in shock prior to operation. During op- 
eration, begun 7 hours after injury, however, 
his blood pressure became imperceptible for 
about a half hour and remained low during 
most of the procedure. Immediately after op- 
eration, his plasma total free amino acid con- 
centration was normal but rose to 5.8 milli- 
grams per cent within 24 hours. During this 
time, his blood pressure was normal but his 
pulse was rapid and his uriné output low. 
He had received 10 liters of blood, 500 cubic 
centimeters of dextrose, and 2 liters of gela- 
tin. The rise in total amino nitrogen was due 
to alanine, phenylalanine, leucine, lysine, 
tyrosine, threonine, and glutamic acid. 
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Fic. 4. Plasma amino acids in a patient with severe 
battle wounds and renal failure. 


Patient 5 was more extensively injured 
than Patient 4 and was in severe shock dur- 
ing the preoperative, operative, and postop- 
erative periods. However, his plasma amino 
concentration was not elevated in the first 2 
days, but gradually rose to 5 milligrams per 
centon the third day after injury. The wounds 
of Patient 3 and his subsequent shock were 
similar to those of Patient 5. Patient 3 also 
showed no early rise in plasma amino acid 
levels, but an increase to 4.8 milligrams per 
cent occurred by the sixth day. In both these 
patients, the rises were also due principally to 
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TABLE II.—ULTRAFILTERABLE NITROGEN COMPONENTS OF PLASMA IN PATIENT 3 














Day post injury 1% 2% 3% 5 6 7 8 71 72 Normal 
MG. N./100 ML. PLASMA ULTRAFILTRATE 
ROR IN osGS. ches an ceases 74.2 107 98.5 84.0 104 116 122 42.4 46.4 15 
Creatine+creatinine N.... 4.2 7.0 | 2.4 3.3 34 3.2 a7 2.6 25 
ne, 2.4 3.0 2.4 3:2 2.9 2.8 2.4 2.0 1,7 5 
PARE Ns xs eo sartsandncas 1.1 2.2 0.9 1.7 0.5 0.5 0.5 1.2 1.4 1.0 
Amino conjugate N........ 1.48 1.42 1.20 0.2 
SS. ee eres 3.1 4.4 3.5 3.0 4.8 4.0 4.6 2.8 2.8 36 
um./100 ML. PLASMA ULTRAFILTRATE 

Aspartic OCI... .........66606% 3.0 6.9 6.6 7.0 9.2 6.9 8.2 5.2 4.1 2.44+1* 
TRESORIIG « 5.6.55.0.6:5:0 <s.00ws 10.1 20.0 14.3 12.5 17.3 16.8 21.1 9.0 7.8 13.1+2 
Glutamic acid............ 11.0 14.8 8.5 12.5 11.8 10.9 10.4 20.1 26.1 13.8+6 
ee ee ae 20.0 30.6 11.8 11.7 27.7 17.6 28.0 3.0 1.9 23.0+2 
OE isc knoawesous eee 16.2 22.9 13.5 16.4 24.6 22.6 31.2 173 16.0 24.0+2 
POE ioc pains oda dw eaw ans 38.0 66.0 28.6 33.0 55.0 47.2 60.1 19.2 18.6 31.944 
OS ee ee 17.2 21.3 25.7 36.8 42.1 ™- 22.0 26.4 19.2 23.044 
Methionine............... 7 3.1 6.4 2.4 8.1 4. 5.9 2.8 trace 2.2+0.5 
ee 12 5,7 7.9 5.6 13.0 8.8 8.5 4.8 6.1 7.5+0.5 
CII cso n ide encnoxews 8.2 16.1 17.3 14.6 25.7 22.5 18.3 13.8 19.9 11.6+0.5 
RO is Sa dae eaiainc 6.7 EY f y Pr 7.0 _ 10.0 i SY | 1.2 5.6 6.0+0.5 
Phenylalanine............ 9.1 12.2 a2:7 14.8 _ 12.8 12.7 21.5 15.8 7.1+0.5 
ee ee 25.5 ps Beg 30.7 5.1 20.4 2.0 16.5 8.6 29 14.141 
ee en ee 12.8 32.5 18.3 6.6 26.9 13.5 28.9 14.8 22:2 16.141 
I i ckicicdicambowsiees 7.6 4.6 4.6 trace trace trace 3.6 8.9 16.2 4.8+1 
Glutamine+............. 30.0 39.8 32.6 25.7 38.4 38.0 42.1 15.9 14.9 49.843 

serine+asparagine 





*Standard deviation. 


alanine, phenylalanine, leucine, lysine, tyro- acids. In this regard, we have previously 
sine, threonine, and glutamic acid. found a minimal rise in the total free amino 

Our failure to find consistent rises in plas- acid concentration in the plasma of severely 
ma amino acid levels during or early after burned untreated rats 12 hours after injury 
severe shock raises the possibility that the re- (12). Alanine, histidine, phenylalanine, ty- 
ported rises in total amino nitrogen may re- _rosine, leucine, isoleucine, serine, and aspar- 
flect rises in substances other than freeamino agine were somewhat elevated; threonine, 


TABLE III.—ULTRAFILTERABLE NITROGEN COMPONENTS OF PLASMA IN PATIENT 4 
Day post injury 4% 7 1% 2 7 7 8 Normal 
pre- post- 
dialysis _— dialysis 
MG. N./100 ML. PLASMA ULTRAFILTRATE 














UT Sa A eee ae $5 36.4 91 111 132 377 113 177 15 
Creatine+creatinine N............. 23 4.9 8.0 10.9 9.8 5.4 11.5 2.5 
SL. eae 15 24 3:2 a7 Tel 3.3 4.6 1.5 
PRN ANE te ee cabisds Che sss Scone 0.4 0.9 1.5 2.8 4.3 1.8 3.2 1.0 
Amino con‘ugate N................ 0.33 0.64 2.10 1.32 0.2 
pt , — 32 5.8 §.1 27 4.1 4.8 4.5 3.5 
pum./100 ML. PLASMA ULTRAFILTRATE 
ce ace es 0.8 _ 4.9 2.3 5.4 5.6 9.9 2.4+1* 
RN so ab.c sous esas seo Be 10.4 24.7 22.7 8.1 13.6 24.0 14.4 13.142 
Glutamic acid.................... 29.5 20.6 15.0 6.1 18.0 14.1 10.4 13.8+6 
ER ee 10.4 28.1 315 15.2 29.8 33.0 29.0 23.0+2 
SOE 5 oe sisson nti sarew sad pau hanes 16.4 ce | 33.8 10.4 22.2 29.5 25.0 24.042 
PIE ied Joeok caw hak ROR 49.0 104 70.0 31.0 28.2 S| 56.5 31.944 
WE ee esses his dN SERKEESS 25.0 20.5 28.2 16.9 22.9 27.3 21.0 23.044 
CS Se ee eee re 1.1 6.1 5.1 5.8 6.6 EL: 7.4 2.2+0.5 
SMMEING gk ikcah akan ee uaaaes 1.3 8.5 7.4 7.8 41.7 7.4 6.7 7.50.5 
OE ERC ERT CETTE ET 17.3 21.6 17.4 13.8 WAY d 49:4 14.4 11.6+0.5 
EE his one Cnt eepen Seas 4.8 11.4 9.7 6.8 8.6 412 8.0 6.0+0.5 
A 9.8 28.2 20.0 10.6 1733 14.7 two 7.1+0.5 
Oe TE 15.5 22:7 33.3 72 22.0 28.0 3.8 14.141 
SE ne ee ere — 33i2 23.4 13.2 29.6 36.2 16.6 16.121 
MUR cis oN aa seis sta a ewes saws 10.1 3.6 5.3 9.3 : Hs 4 trace 0.5 4.8+1 
ee ee 16.0 43.4 35.3 14.8 40.0 30.3 39.5 49.8+3 
serine-+-asparagine 





*Standard deviation. 
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Fic. 5. Plasma amino acids in a patient with severe battle wounds and renal failure. 


glutamic acid, proline, glycine, and valine 
were decreased. In contrast, taurine and an 
amino conjugate were greatly increased. 

Among the explanations offered for the oc- 
casionally abnormal rise of total plasma ami- 
no nitrogen in shock, are increased produc- 
tion of amino acids from tissues and impair- 
ment of liver function. The ability of liver 
slices from shocked animals to deaminate cer- 
tain amino acids, viz., alanine, is impaired. In 
some patients with rather severe liver disease, 
Walshe and ourselves (1) have found few ab- 
normalities in the plasma cpncentrations of 
individual amino acids until the last stages of 
complete hepatic failure. 

A prolonged decrease in the plasma con- 
centration of total alpha-amino nitrogen fol- 
lowing operation was reported by Man and 
co-workers. Everson and Fritschel (4) fol- 
lowed the plasma concentrations of the 8 ami- 
no acids essential for man plus arginine and 
histidine. They observed statistically signifi- 
cant, but transient, decreases in plasma con- 
centration immediately after operation for all 
but leucine and histidine. Presumably, none 
of these patients was in shock. Their subse- 
quent courses were uncomplicated. By the 





morning of the first postoperative day only 
threonine, arginine, and lysine were still low. 
The concentrations of these 3 amino acids 
later rose to normal, lysine by the third day, 
arginine and threonine between the third 
and seventh days. 

After injury, activation of various endo- 
crine glands (particularly the hypothalamic- 
pituitary-adrenal axis) occurs. Crismon, 
Hanvey, and Luck have shown that injec- 
tions of adrenalin will produce lowering of 
plasma amino nitrogen in fasting dogs. Since 
increased excretion of adrenalin during anes- 
thesia and operation is well established, Ev- 
erson and Fritschel have suggested that the 
transient decrease in the levels of plasma am- 
ino acids following anesthesia or operation 
observed by them may be consequent to in- 
creased adrenalin secretion. On the other 
hand, there is considerable evidence to in- 
dicate an increased secretion of adrenocorti- 
cotropic hormone after injury and operation; 
Li, Geschwind, and Evans have observed an 
increase in plasma amino nitrogen following 
the administration of adrenocorticotropic 
hormone to rats. They interpret this as a 
reflection of the growth-inhibiting proper- 
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TABLE IV.—EFFECT OF 6 HOUR IN VIVO DIALYSIS ON ULTRAFILTERABLE NITROGEN 






COMPONENTS OF PLASMA 

















Patient No. waa 1. 3 5 
Day post injury 12 7 9 
Pre- Post- Per cent Pre- Post- Per cent Pre- Post- Per cent 
dialysis dialysis change dialysis dialysis change dialysis dialysis change 
mG. N./100 ML. PLASMA ULTRAFILTRATE 
oe) Bee ee eee 392 118 —70 462 208 —55 383 76 —80 
A es, ns ee 336 97.5 —71 377 113 —70 311 54 —83 
Creatine+creatinine N..... 9.7 a5 —43 9.8 5.4 —45 10.8 3.0 —72 
ES | | ee 6.7 25 —63 7A 3.3 —54 6.9 1.6 —77 
ee en a 3.8 0.9 —76 4.3 1.8 —55 52 £1 —79 
Amino conjugate N........ 3,1 0.8 —74 2A £3 —40  ° 4.0 0.3 —92 
PN ING oo cssedxeianexs Re f 2.8 +3 4.1 4.8 +17 2.0 1.9 — 5 
pym./100 ML. PLASMA ULTRAFILTRATE 

ee ge 37 2.9 5.4 5.6 2.3 1.8 

CC 6.2 6.6 13.6 24.0 4.8 6.2 

eo 8.5 10.4 18.0 14.1 11.8 12.5 

PROG a sbbwesiaeebanas 14.4 16.0 29.8 33.0 53 8.0 

OS ee 15.8 16.6 22.2 29.5 10.1 14.7 
EE ee ee 20.7 26.8 28.2 55.1 10.4 17.2 

fo Or TT eT 17.0 19.2 22.9 27.3 14.6 9.2 

Co | 35 2:2 6.6 TS Trace Trace 

RNIN: So ciwcc cusses 6.8 §.2 Red 7.4 5.8 4.5 

SS See iw doe alewrcls 9.6 i233 $7.7 19.1 8.0 8.0 

RUD pie cansbieassess 4.0 5.1 8.6 11.2 1.7 1.7 
Phenylalanine............. 12.0 1435 12.1 14.7 10.0 8.0 

LS a ee 28.2 18.7 22.0 28.0 19.5 9.3 

SIUID bos swsienanwkGuiese« 11.4 13.0 29.6 36.2 8.3 12.6 

COU Fs cox wesnananaawiss V4 3.0 1.7 Trace 5.2 2.2 

Glutamine +serine......... 29.1 26.1 40.0 30.3 22.0 18.4 

-+-asparagine 


ties of this hormone. In contrast, they found 
that the administration of anterior pituitary 
growth hormone causes a significant decrease 
in the blood amino acid contents in rats. This 
is interpreted as a reflection of the protein 
anabolic properties of the growth hormone. 
Although injection of insulin will lower the 
concentration of amino nitrogen in the plas- 
ma, the amount of insulin required is enough 
to produce signs and symptoms of hypoglyce- 
mia. There is no evidence to suggest this de- 
gree of insulin secretion in the postoperative 
or postinjury period. 

In 2 of our patients, the total plasma ami- 
no nitrogen concentration fell to low levels 
after initial increases. ‘Thus, in Patient 5, the 
plasma amino nitrogen concentration grad- 
ually fell from its peak of 5 milligrams per 
cent on the third day after injury to 2 milli- 
grams per cent on the ninth day, and stayed 
low thereafter. At the lowest point (day 9), 
all the amino acids, other than aspartic acid, 
glutamic acid, histidine, and phenylalanine, 
were low. His course was complicated by ce- 
rebral concussion, renal failure, jaundice, 
wound infection, pneumonia, and pericardi- 





tis. He had no oral food until the last day of 
study. Parenterally, he received some blood, 
glucose, electrolytes, and vitamins. His cal- 
oric intake was grossly inadequate; his only 
nitrogen source was his transfusions. He lost 
considerable weight. In this regard, Man and 
co-workers and Everson and Fritschel (3) 
have found decreased plasma amino acids in 
malnourished patients. 

Patient 1, who also had a prolonged period 
of inadequate dietary intake, and lost much 
weight, also had a low plasma concentration 
of free amino nitrogen on the 1 sample we 
measured (12 days after injury). 

The dietary protein intake of Patient 4 
was also very low, but his parenteral caloric 
intake was significantly higher than those of 
Patients 1 and 5. The total plasma amino 
nitrogen of Patient 4 was slightly low on 
1 occasion, the second day after injury. 

The dietary intake of Patient 3 was higher 
than that of Patients 1, 4, and 5 and included 
moderate amounts of oral protein. His total 
plasma amino nitrogen concentration was 
only slightly low on the tenth and eleventh 
days after injury. 
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Patient 2 had a normal amino nitrogen on — 


the ninth day after injury, and slightly ele- 
vated on the tenth day. No specific data of 30004 4 
his dietary intake up to this time are avail- 

able, but it is likely that he, too, ate moder- 
ately well during the first week after injury 
since his renal failure occurred late, on the 
eighth day after injury. 

Urinary excretion of amino acids may in- 
fluence changes in plasma amino acid con- 
centrations. When renal function is normal, 
large increases in the plasma levels of amino 
acids may not occur, since a rise in their con- 
centration above the renal threshold may re- 
sult in a large increase in their excretion. We 
have had the opportunity to study the plas- 
ma amino acid in patients with persistent re- 
nal failure. While the biochemical picture of 
then a! complicated by other patho- Fic. 6. Ultrafilterable nitrogen components of plasma: 
logic conditions, our general impression is effect of hemodialysis. 
that renal failure has little specific effect on 
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plasma amino acid levels. In spite of radi- active component is unstable to acid hydrol- 
cally high plasma levels of other nonprotein ysis. We isolated these components from a 
nitrogen components, e.g., ureanitrogencon- number of patients, hydrolyzed them as al- 


centrations up to 400 milligrams per cent, ready outlined, and rechromatographed 
there was very little change in total plasma __ them. The results are shown in Table V and 
amino acid levels. Itappearsthatother,more Figure 7. The striking central fact is the 
powerful, regulatory processescanordocon- quantitative and qualitative variability of 
trol plasma amino acid levels in the absence __ the composition of this fraction among the 
of renal function. Particularly dramatic is _ patients. 
the failure of 6 hour plasma ‘‘washouts”’ of In 2 healthy young soldiers, glutamic acid 
uremic patients by hemodialysis on the arti- and glycine comprised almost all of the con- 
ficial kidney to appreciably affect plasmaam- jugate; a small amount of threonine was also 
ino acids. This is in marked contrast to the found in one. The plasma of the patients, 
behavior of the other nonprotein nitrogen however, contained the conjugate in greater 
substances (Table IV, Fig. 6). The regula- | quantity, and the component amino acids in 
tory mechanism, or complex of regulatory __ greater variety. In Patients 4 and 5 (Fig. 7, 
mechanisms, responsible for the concentra- Table V) the plasma conjugate levels of the 
tions of amino acids in plasma can obviously _ patients rose with the plasma urea levels, 
operate independently of the kidney. This though not proportionately. As the level of 
does not exclude the kidney as one of the _ the plasma conjugate fraction rose, more and 
regulatory organs of plasma aminoacids, but more different amino acids were found with- 
indicates that other processes can intervene _ in the component; the quantitative relations 
in the homeostatic task when the kidneys fail. of the amino acids within the conjugate 
showed an ever shifting pattern, with first 
one amino acid becoming predominant, then 
Early in our work on the plasma ultrafil- another. By the eleventh post wound day, in 
trates of human subjects, we noticed thatone _ Patient 5, twelve of the naturally occurring 
chromatographically distinct ninhydrin re- amino acids were present in the conjugate, 


PLASMA AMINO CONJUGATE 
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‘ 0.5 prised some 85 per cent of the conjugate on 
is tue Wine) Mime) «= the ninth day after injury. 

10 . . 
| oo feo 05 0S + 8 These observations suggested that the ami- 





' 03 57 
»M AMINO N 
PER 100 mi OF 20 


PLASMA ULTRA-| 5 2 1.0 145 
FILTRATE = 4.) 
5 
<—— DIALYZED 





Fic. 7. Composition of plasma amino conjugate fol- 
lowing severe battle injuries. 


with leucine and proline in addition to gly- 
cine and glutamic acid occupying quantita- 
tively important positions. Patient 4 showed 
the same sort of shifts in amino acid composi- 
tion of the conjugate, but with different am- 
ino acids involved; leucine became even 
more predominant. 

In Patient 3 (Table V), whose plasma urea 
never reached the extreme heights of either 
Patients 4 or 5, the amino conjugate concen- 
tration stayed at a relatively constant (but 
elevated) level. The number of the compo- 
nent amino acids gradually decreased; gly- 
cine increased in concentration until it com- 


no conjugate fraction is not homogeneous. 
Accordingly, we chromatographed the in- 
tact conjugate on paper by the ‘“‘circular’”’ 
technique, using butanol-acetic acid-water 
(6:1:1) as the solvent. The conjugate of Pa- 
tient 5 two days after injury was thereby 
separated into 4 ninhydrin reactive compo- 
nents and that of Patient 3, five days post 
injury, into 3. A specific chromatographic 
analysis was made in Patient 5 for the pep- 


rae 225 E Tee tides carnosine and anserine, normal intra- 
° erpec228 = e . 
CREME RA RR ARES R cellular constituents. Neither was found. 


The conjugate, as a whole, acted as a meta- 
bolic end product with respect to extracor- 
poreal dialysis (Table IV, Fig. 6). The plasma 
concentration of the conjugate fraction was 
reduced after 6 hour dialyses in approxi- 
mately the same ratio as urea, uric acid, other 
purines, and thecreatine plus creatinine frac- 
tion. This is in marked contrast to the be- 
havior of the plasma free amino acids, whose 
concentrations were little changed, in gen- 
eral, by the dialyses. 


SUMMARY 


Serious metabolic derangements are com- 
mon after severe injury. In particular, nitro- 
gen metabolism may become abnormal. Ac- 
cordingly, we have studied changes in the 


TABLE V.—AMINO ACID COMPOSITION OF PLASMA ULTRAFILTERABLE AMINO CONJUGATE 























Patient No. p. 4 3. 2 Normals 
Day post wound % 7 2 11 12 2 7 8 3 8 11 10 A B 
um./100 ML. PLASMA ULTRAFILTRATE 

Aspartic acid.......... 4.0 3.4 2.5 
gb 1.8 3:2 20 36 2:5 7.9 25 958 OS 33 £7 
RUNNIN sisi ios aio <:soiecens 2.6 133 a2. 6 a2 Ma 36: 47.7 68 2A 
Glutamic acid......... 6.4 10.8 13.0 208 6.6 2.1 9.5 6.7 6:5 8.0 4.7 442 87 5.5 
eee ee 10.1 0.8 
oS ee eae 18.1 5.3 18.0 260 10.0 15.1 8.8 29.5 14.6 37.5 23.5 744 1450 66 8.8 
MIRIGE 6 eissccccakcs “SO AT 2.6 0.8 1.0 4.6 8.8 
eee rae 2.0 2.5 15 9.5 44.2 
SUE i ie veecsiars aa sth 48 40 100 14.5 10.0 21.7 45.6 34.0 5.4 45.2 57.2 
DN Ss fo: 65,5. See. 4.8 6.0 5,2 5.3 23.4 10.6 42 19.1 36.4 
Phenylalanine......... 2.5 
cl I 2.6 54 36 8.5 13.0 6.3 5:7 23.6 
ee ee 19 
TIMENOWD «6s s:0:s.0:0'0:6 0-0 12.9 6.0 3.6 9.2 

DIRGN ccaccin's 34.2 18.1 68.0 87.3 66.9 240 46.0 149.6 94.0 105.4 101.5 85.9 385.1 17.0 14.3 

MG. N./100 ML. PLASMA ULTRAFILTRATE 

Conjugate N........... 0.5 0.3 1.0 1.2 0.9 0.3 0.6 7 | a0 6 6S a. 12 54 062 02 


Mashenneenwses 57 145 177 234 36 132 377 #178 8684 122 42 364 #20 17 



































pattern of the nonprotein nitrogen compo- 
nents in the plasma of 5 critically wounded 
soldiers. 

The following quantitative data are pre- 
sented: nonprotein nitrogen, creatine plus 
creatinine, uric acid, other purines, and urea. 
In addition, 19 individual amino acids were 
quantitatively analyzed by ion exchange 
chromatography. 

Of the 5 patients studied, 4 died. Shock 
and renal failure were present in all in vary- 
ing degrees. No plasma amino nitrogen level 
over 5.8 milligrams per cent was found. Re- 
nal failure was persistent in 4 of the patients. 
Although plasma urea concentrations were 
as much as 30 times normal, total free plas- 
ma amino acid nitrogen were near normal. 

In those patients studied for periods ex- 
tending from the day of injury to 2 weeks 
after injury, the plasma amino acids followed 
a pattern. At no time were all the amino acids 
depressed or elevated. Rather, they grouped 
themselves as follows: (a) glycine, histidine, 
threonine, proline, and glutamic acid stayed 
near normal; (b) leucine, isoleucine, lysine, 
valine, tyrosine, and alanine rose moderately 
during the first week and fell; (c) phenylala- 
nine, aspartic acid, and methionine also rose 
during the first week, but to a greater de- 
gree. Taurine bore little or no relation to the 
other amino acids. At times, it was very high. 

In 2 patients who became markedly mal- 
nourished, the total plasma amino nitrogen 
concentration fell to low levels. 

In all plasmas analyzed, a heterogeneous 
amino conjugate was found. ‘The amino acid 
composition varied from patient to patient, 
and in the same patient from day to day. In 
general, those patients with the highest non- 
protein nitrogens had the substance in great- 
est concentration. In these cases, acid hydrol- 
ysis revealed maximum numbers of different 
constituent amino acids. 

Extracorporeal dialysis with a Kolff type 
artificial kidney was performed on 3 patients. 
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Temporary biochemical or clinical improve- 
ment followed the dialyses. With the notable 
exception of the amino acids, the concentra- 
tions of all the small nitrogenous compounds 
in the plasma were sharply reduced after di- 
alysis. In contrast, the total free amino acid 
nitrogen concentrations were unchanged. 
Generally, the levels of the individual amino 
acids were nearer normal at theend of dialy- 
sis than at the beginning. The plasma amino 
conjugate behaved like a metabolic end prod- 
uct; like urea, it fell sharply after dialysis. 
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ALL WHO are seriously interested in the 
problems of patients with severe essential 
hypertension realize how difficult it is to 
evaluate the results of therapy in these indi- 
viduals. Although the literature contains 
many thousands of articles on the treatment 
of hypertensive cardiovascular disease, there 
are only a few which state how seriously ill 
the patients were before therapy and then 
state the condition of those same patients 
after a lapse of a number of years. It should 
also be pointed out that there are few spe- 
cific data available regarding the natural 
history of the disease. Obviously, data re- 
garding the natural history and data regard- 
ing the effectiveness of various types of ther- 
apy are most essential in evaluating newer 
types of therapy. The present report is based 
on recent follow-up studies conducted by 
one of the authors (A.M.S.) regarding the 
present condition of patients operated upon 
3 to 7 years ago by H. A. Zintel. In a sub- 
sequent report it is proposed to compare the 
results reported here with the results ob- 
tained in.a group of 126 patients treated by 
combined adrenalectomy and sympathec- 
tomy. 

Between 1947 and 1951, 76 patients were 
subjected by us to thoracolumbar sympa- 
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thectomy. The data of these patients pro- 
vide the basis of this report. The data of 24 
additional patients operated on during the 
same period of time but subjected to thora- 
columbar sympathectomy and _ unilateral 
adrenalectomy (4) are not included in this 
report. The data of the entire group of 100 
patients are reported elsewhere (3). The pa- 
tients were subjected to surgery because of 
one or more of the following indications: (1) 
an average diastolic pressure of 120 milli- 
meters of mercury or more, (2) failure to 
respond to intensive medical therapy, and 
(3) evidence of progressive damage to the 
heart, kidneys, brain, or eyes. Surgery was 
contraindicated if: (1) the patients were 
over the age of 55 years, (2) the patient was 
recovering from a stroke or coronary occlu- 
sion for less than 6 months, or (3) the pa- 
tient had impaired renal function as evi- 
denced by a blood urea nitrogen of over 20 
milligrams per cent or a phenolsulfonphthal- 
ein excretion of less than 20 per cent in the 
15 minute specimen. A diastolic pressure of 
140 millimeters of mercury or higher was 
not considered to be a contraindication. 
Various members of the Hypertension Clinic 
of the Hospital of the University of Pennsyl- 
vania had decided that the patients sub- 
jected to operation could not have been 
helped by any of the types of medical ther- 
apy available at the time of operation. 

The severity of the disease was evaluated 
preoperatively by utilization of the Smith- 




















wick grouping method (1). Twenty-two per 
cent of the patients were classified as Smith- 
wick group 4 and 29 per cent were classi- 
fied as group 5. The patients who met all of 
the criteria for Smithwick group 4 but who 
had resting diastolic pressures of 140 milli- 
meters of mercury or more are classified as 
Smithwick group 5. Although Smithwick 
has discontinued the group 5 classification 
we have used it in parts of this report. The 
average preoperative supine blood pressure 
of the entire group of patients was 218/133 
millimeters of mercury. 

With but rare minor exceptions the op- 
eration to which these patients were sub- 
jected consisted of complete removal of the 
splanchnic nerves and removal of the gang- 
lionated sympathetic chain including the 
third lumbar ganglion and including the 
thoracic ganglion giving rise to the highest 
demonstrable origin of the greater splanch- 
nic nerve. Generally, the highest origin of 
the greater splanchnic nerve was found aris- 
ing from the fifth or sixth thoracic ganglion, 
although in a very occasional individual, 
the highest origin was found to be as high 
as the third thoracic ganglion or as low as 
the eighth thoracic ganglion. Only 1 postop- 
erative death occurred during hospitaliza- 
tion. The operative mortality was, there- 
fore, .65 per cent (1 death in 152 operations) 
and the patient mortality was 1.3 per cent 
(1 death of 76 patients). 


RESULTS 


Evaluation of the results are made in 
terms of length of life or per cent survival 
of all the patients, and in the living patients, 
by blood pressure levels, electrocardiograms, 
heart size, retinopathy, renal function, head- 
ache, angina pectoris, cerebral vascular ac- 
cidents, congestive heart failure, postural 
hypotension, and need for additional hypo- 
tensive therapy or additional operations for 
hypertension. It should be pointed out that 
none of the 53 living patients have been lost 
from contact, although in 7 instances insuf- 
ficient data are available for proper evalu- 
ation as indicated in the various tables. 
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Mortality. The over-all mortality includ- 
ing the operative mortality has been 30 per 
cent. Fifty-three patients have survived and 
have been followed for at least 3 and at 
most 7 years. The proportions of the 53 sur- 
viving patients who have been observed for 
various periods of time are as follows: 3 to 
4 years, 13 per cent; 4 to 5 years, 13 per 
cent; 5 to 6 years, 53 per cent; and 6 to 7 
years, 21 per cent. The majority of the pa- 
tients were middle-aged; however, 16 per 
cent of the patients were 50 or more years 
of age. In this series, females outnumbered 
males by 45 to 31, a ratio of 3 to 2 and the 
group includes only 4 nonwhite patients. 
There was a significant difference in the 
over-all mortality between males (49 per 
cent) and females (18 per cent), which is in 
accord with the repeatedly observed fact that 
the outlook for male hypertensives is signifi- 
cantly poorer than that for females. Among 
the 23 patients who failed to survive, causes 
of death included: stroke in 9 cases; coro- 
nary occlusion in 4; uremia in 4; congestive 
heart failure in 2; suicide in 2; and other 
causes in 2. 

Length of life after operation. The survival 
rates of all of the patients accepted for thora- 
columbar sympathectomy in this group, in- 
cluding the operative mortality, are shown 
in Figure 1. The survival rates are depicted 
separately for each of the Smithwick groups. 
The survival rates are compared with the 
rates previously reported by Smithwick for 
nonsurgically treated patients. In each group 
our over-all mortality including operative 
mortality and follow-up mortality has been 
considerably less than that of the nonsurgi- 
cally treated patients (1). In previous reports 
Smithwick has shown that the length of life 
of patients is prolonged following thoraco- 
lumbar sympathectomy and especially so in 
the group 3 and group 4 patients. Our find- 
ings, therefore, in general confirm the ob- 
servations of Smithwick. The survival rates 
in group 4 and 5 patients, while not com- 
pletely satisfactory, are still sufficiently bet- 
ter than for nonsurgical patients as to indi- 
cate that these patients as well as group 2 
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TABLE I.—POSTOPERATIVE BLOOD PRESSURE 
LEVELS AND MORTALITY IN RESPECT TO SE- 
VERITY OF DISEASE 





Smithwick No. of — Blood pressure response 
group patients A B Cc ? Dead 
SEA Se tanienaa ee 2 0 0 2 0 0 
Ee ee Te 19 + 7 3 0 2 3 
ee eee roe 16 3 Z 3 2 4 2 
_ RCO 17 2 2 4 1 1 7 
yey ee a 22 ns: 20. 2 11 
cu ase 76 i3 6 6260=S 12 5 7 23 





Fifty-five per cent of the 53 survivors have had an excellent (A) to 
fair (B) response. Thirty per cent of the patients are dead in 3 to 7 
years. The greatest mortality occurred in the group 5 patients; those 
with the most advanced forms of the disease. 


and 3 patients should be accepted for op- 
eration. 

Blood pressures. In order to describe the re- 
sults in terms of blood pressure levels, an 
arbitrary classification method was devised. 
The letters A, B, C, and D are used in the 
tables of this report to indicate excellent, 
fair, and poor responses and failure to re- 
spond respectively. Blood pressure levels 
were taken by a technician at 1 minute in- 
tervals for 2 readings while the patient was 
in the supine position and for 4 readings 
while the patient was in the standing po- 
sition. An A or excellent result was indi- 
cated by an average blood pressure reading 
in the supine or standing position of not 
more than 150/100 millimeters of mercury. 
A B or fair result indicates blood pressure 
levels between 155/100 and 180/110. A C 
or poor result indicates blood pressure levels 
varying between 185/115 to 200/120, and 
failure to respond or a D result represents a 
blood pressure of more than 200/120. When 
adequate recent blood pressures were not 
available, the results are indicated in the 


TABLE II.—ELECTROCARDIOGRAPHIC CHANGES IN 
53 SURVIVING PATIENTS 


Smithwick 
group Improved Same Worse ? 
D .Giscwseuaeaewad iano 0 1 1 0 
Ee ee ee eee 2 10 1 3 
Bee cnc ns knees 6 1 3 4 
RU Oi d.0c cn wawerens 6 11 1 3 
MN Sos ebnias keves 14 23 6 10 
eee 27 43 11 10 





Incidence of changes in electrocardiograms Postoperatively in re- 
lation to preoperative Smithwick se. “Improved” includes a pro- 
gressive meen ig ned abnormalities of the QRS and T waves to revert 
toward normal. Twenty-seven per cent of patients show improvement, 


whereas only 11 per cent have developed additional abnormalities. 
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tables by question marks. The average post- 
operative supine blood pressure of 47 living 
patients was 174/106 and the average post- 
operative standing blood pressure of 41 liv- 
ing patients was 151/105. The average re- 
duction in supine blood pressure was 40/25 
millimeters of mercury. On standing there 
was an average further drop of 23 milli- 
meters of mercury in the systolic pressure— 
postural hypotension. 

The present blood pressure levels of the 
76 patients are recorded in Table I accord- 
ing to the A, B, C, and D blood pressure 
classifications previously described and ac- 
cording to the preoperative Smithwick 
grouping of the patients. 

Fifty-five per cent of the living patients 
have an excellent (A) or fair (B) blood pres- 
sure response. It is interesting to note that 
although the over-all mortality in Smith- 
wick groups 4 and 5 averages 46 per cent, 
33 per cent of all of the patients in these 
groups have at the present time a blood 
pressure response of the excellent (A) to fair 
(B) grade. Although fully half of the patients 
with resting diastolic pressures of 140 or 
more (Smithwick group 5 patients) have 
failed to survive, it is worthy of note that 9 
of the 11 survivors have had an excellent 
(A) or fair (B) reduction of blood pressure. 

Electrocardiograms. In Tables II, III, and 
IV are summarized the changes in electro- 
cardiograms, heart size, and retinopathy 
which have been observed in the 53 surviv- 
ing patients. Electrocardiograms were ob- 
tained in 81 per cent of the survivors and 
only 11 per cent of these showed evidences 
of further cardiac damage following opera- 
tion. Orthodiagrams for heart size were ob- 
tained in 77 per cent of the survivors and 
only 9 per cent of the patients showed an 
increase in heart size postoperatively. In the 
individuals with advanced retinopathy, pa- 
pilledema, hemorrhages, and exudates, the 
degree of beneficial improvement was very 
striking; 5 patients with grade 4 retinopathy 
showed improvement and visual acuity re- 
turned to normal. It should be pointed out 
that many of the patients who had no 
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changes in the electrocardiograms or no 
increase in heart size had had normal tests 
preoperatively and showed no evidence of 
progressive damage in these respects follow- 
ing operation. 

Renal function. There has been no improve- 
ment in renal function as indicated by the 
blood urea nitrogen levels and the phenol- 
sulfonphthalein excretion tests. Prior to op- 
eration 3 of the survivors had an elevation 
of blood urea nitrogen above 20 milligrams 
per cent. At the present time, 6 of the pa- 
tients have blood urea nitrogen levels above 
20 milligrams per cent. Thirteen patients 
had a preoperative phenolsulfonphthalein 
excretion of less than 25 per cent in the 
first 15 minutes; 12 patients now have this 
degree of phenolsulfonphthalein excretion. 
It is interesting to note that none of the 4 
patients who died of uremia had had poor 
renal function preoperatively. 

In Table V an attempt has been made to 
correlate marked elevation of blood pres- 
sure (diastolic more than 140), azotemia, 
and renal damage as indicated by dimin- 
ished phenolsulfonphthalein excretion with 
mortality and also with improvement of sur- 
viving patients. Table V indicates that some 
patients who had high diastolic pressures 
but normal renal function preoperatively 
have a good blood pressure response (53 per 
cent). The over-all mortality rate of 47 per 
cent is high. On the other hand, the 5 pa- 
tients with marked elevation of diastolic 
pressure associated with diminished renal 
function had 60 per cent over-all mortality 
rate and the 2 sole survivors had poor (C) 
blood pressure responses postoperatively, in- 
dicating that the combination of high dias- 


TABLE III.—CHANGES IN HEART SIZE IN 53 SURVIV- 
ING PATIENTS 


Smithwick 
group Improved Same Worse ? 
Wikis. eideeaewel teense 0 2 0 0 
Be. Maio ceeweedeececes 3 7 3 3 
Wigs carn eees eb ak cas 5 5 0 4 
Ld ere eer ere 5 9 2 § 
ROMER ocd duésieat pans 13 23 S 12 





Incidence of changes in heart size postoperatively in relation to pre- 
operative Smithwick group. Improved indicates progressive diminution 
in the transverse diameter of the heart as measured by the orthodiagram. 
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Fic. 1. Survival rates for surgically and nonsurgically 
treated patients. The solid lines represent the survival 
rates of the patients reported here. The broken lines 
represent the survival rates of patients not treated surgi- 
cally. The latter data were taken from an article by 
Smithwick (2). 


tolic pressures and poor renal function bodes 
for a poor prognosis which is not improved 
by surgical therapy. 

Congestive heart failure. Seven of the 8 sur- 
vivors who had exhibited congestive heart 
failure prior to operation, do not require 
digitalis, salt restriction, or mercurial diu- 
retics at the present time. Eleven patients 
who had congestive failure preoperatively 
have succumbed but only 1 of these pa- 
tients died of congestive heart failure. 

Angina pectoris. Of 16 patients who had 
angina pectoris preoperatively, 14 have sur- 
vived and all but 1 of these have been re- 


TABLE IV.—CHANGES IN OCULAR FUNDI IN 53 
SURVIVING PATIENTS 


Smithwick 
group Improved Same Worse ? 
j Pa ee rca rea 1 1 0 0 
Big devincesnsaarenes 4 7 5 0 4 
iil a ie ue acne a 6 3 1 4 
GAD e oS ecaicatecenses 10 6 1 4 
"RON kidkowerswentins 24 15 2 12 


Improved indicates a persistent decrease in the Keith-Wagener- 
Barker classification of retinopathy, or, decreases in papilledema, 
hemorrhages, exudates, vascular tortuosity, and vascular nicking. 
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TABLE V.—CORRELATION OF MARKED ELEVATION 
OF BLOOD PRESSURE, AGOTEMIA, AND RENAL 
DAMAGE d 

Blood pressure 








responses. 
No. of Percentage Per cent Per cent 
patients mortality A+B C+D+? 


Smithwick group 4 and 5. 39 46 Se 21 
Diastolic BP less than 140; 

BUNlessthan20mgm.per 

cent; and 15 min. PSP 

more than 15 percent... 14 43 14 43 
Diastolic BP more than 140; 

BUN less than 20; and 

15 min. PSP more than 

TS PETER. cisssiens csi 17 47 53 0 
Diastolic BP less than 140; 

BUN less than 20; and 

15 min. PSP less than 

od ee 3 33 67 0 
Diastolic BP more than 140; 

BUN less than 20; and 

15 min. PSP less than 

95 PEP OLAS 6 s.65isie0 050-6: 4 50 0 50 
Diastolic BP more than 140; 

BUN more than 20; and 

15 min. PSP less than 

DOPE CERT. coos e ves 1 100 0 0 





Diastolic pressure greater than 140 mm. Hg. is not as great a limiting 
factor as is decreased renal function. Where adequate information is 
not available, the result is listed as (?). 


lieved of their pain. There were no deaths 
from coronary disease in this group. 
Cerebral vascular accident. Seven of 8 pa- 
tients with history of a cerebral vascular 
accident with complete recovery preoper- 
atively have survived. The 1 fatality was 
from a cause other than a stroke. Six of the 
7 survivors have had an excellent (A) to fair 
(B) blood pressure result. On the other hand, 
only half of the 8 patients who had had a 
cerebral vascular accident and who had resid- 
ual neurologic signs preoperatively have 
survived 3 to 7 years. Three of the 4 deaths 
resulted from postoperative stroke. It is in 
this area of preoperative evaluation that fur- 
ther testing may improve patient selection 
for operation. Studies such as cerebral 
blood flow, electroencephalogram and psy- 
chometrics may become an integral part of 
the study of patients prior to operation. 
Postural hypotension. Following operation 
postural hypotension, if present, will usually 
disappear within 4 months. Six patients still 
maintain a postural fall of 20 millimeters of 
mercury mean arterial blood pressure at an 
average time of 62 months after operation. 
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Five of these patients have had an excellent 
(A) to fair (B) result. It is apparent from 
the small number of patients who have 
maintained a postural hypotension after op- 
eration that many individuals show a tend- 
ency for gradual return of their blood pres- 
sures to higher levels. At the same time, the 
fact that patients with a very poor progno- 
sis may do well after operation regardless 
of their blood pressure response is an indi- 
cation that the entire postoperative course 
must be appraised in order to evaluate the 
patient’s result. If it can be shown that there 
has been a delay in deterioration of cardiac 
and renal function, then the over-all result 
must be considered good regardless of the 
actual blood pressure response postoper- 
atively. 

Postoperative hypotensive therapy. ‘Ten pa- 
tients at the present time are receiving anti- 
hypertensive or hypotensive drugs because 
of inadequate postoperative blood pressure 
responses. Seven of these patients at the pres- 
ent time have an excellent (A) or fair (B) re- 
sult whereas previously the results were 
graded as poor (C) or failure (D). The re- 
sponse of these patients to hypotensive ther- 
apy serves to reinforce the current idea that 
drug therapy is more effective in lowering 
blood pressure levels following thoracolum- 
bar sympathectomy. Best results were ob- 
tained when a combination of apresoline and 
serpasil were used. 

Headache. Forty-four of the 53 survivors 
indicated headache as one of their chief 
complaints prior to operation. At the time 
of this follow-up examination, only 3 pa- 
tients complained of headache as a promi- 
nent symptom. 

Subsequent operation for hypertension. Because 
of failure of adequate blood pressure response 
or a Classification of failure (D), 6 patients 
were submitted to bilateral total or subtotal 
adrenalectomy on an average of 40 months 
after the thoracolumbar sympathectomy was 
completed. The 3 patients who have sur- 
vived a number of months following the sec- 
ond two stage operation have a fair (B) re- 
sponse indicating improvement. 
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Postoperative complications. Postoperative 
complications are to be anticipated in any 
of the extensive major surgical procedures 
regardless of adequate surgical technique 
and skillfully administered anesthesia. The 
complications encountered in the 76 pa- 
tients, each submitted to 2 operations, are 
listed in Table VI. As is to be expected in 
any procedure which extends within the 
chest cavity, most of these complications re- 
fer to fluid or air collections within the chest 
cavity. Although the presence of fluid or air 
within the chest cavity and temporary ele- 
vation of the blood urea nitrogen level post- 
operatively are here listed as postoperative 
complications, it is entirely proper to con- 
sider them to be merely postoperative se- 
quelae. The small number of patients who 
developed azotemia postoperatively is per- 
haps indicative of the thoroughness of the 
preoperative selection of the patients. Those 
who had poor renal function were not sub- 
jected to operation. Postoperative hypoten- 
sion, of course, was more frequently encoun- 
tered at the time of and following the second 
stage operation. The excellent work of the 
various members of the anesthesia depart- 
ment was most helpful in dealing with the 
problem of operative and immediate post- 
operative hypotension. The postoperative 
complications as listed include any compli- 
cations or sequelae which occur within 30 
days of operation. The incidence of sequellae 
in all of the patients following the 30 day 
postoperative period included stroke in 13 
cases, coronary occlusion in 5 cases, con- 
gestive heart failure in 4 cases, uremia in 5 
cases, angina pectoris in 4 cases, and others 
in 3 cases. It has naturally been our hope 
that this surgical procedure would avert 
some of the complications which occur in 
the natural course of essential hypertension. 
Thirty-four complications occurred in 76 
patients after the thirtieth postoperative day. 
Twenty-three of these patients died from 1 
month to 5 years after operation as a direct 
result of the complication. It is, of course, 
difficult to say whether the occurrence of 
these events is more, or less frequent than in 
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TABLE VI.—POSTOPERATIVE COMPLICATIONS AND 
SEQUELAE AFTER THORACOLUMBAR SYM- 
PATHECTOMY 


No. of cases 

EER 85. cs arenes wen dancer medenes 43 
pO Re ee eer reer ere ere re 16 
IN ns ico 0s ce de sdawiesdatdsdenncnes 10 
a PCMNON EM nso sk vc wees sescncasecdece 3 
ETE COCO EO TC TE 4 
IR dard red ws are we vse eg eae awed 5 
MSE eck ke coc iecciaedadsenaaneadens 1 
REI 6.556 cdicv scene ecdncdeadees 1 
Acute pulmonary edema. ........cccccecccccecs 1 
UE cig hdc eawkatn cd aedavaddscsesnnceuas 0 
Pulmonary infarction (nonfatal)................. 2 
RII Scio ec eakunednnseteusdoneaca 8 
GRIN GNTONEE 5 dns oo ie sceuvesssccedgaascemas 1 
Coronary occlusion 

WOMEEER aan sidascaiwecgassuexdacatico woke 0 

Lo) SE ASE er eer ere re ier errr 0 
Cerebral vascular accident 

NS ios wie ceed Coecacsacuaasesaadene 4 

MUN Ea oka 2 a ee Rock eos Rone CEREAL T Se hee? 0 
NS 552th os own nee wh caw swede Hence a Ke 5 
Wound infection and hematoma................. 1 
UMM INN ec. ciwdewadicncnesdcucadenencuas 2 
Significant hemorrhage 

1 SE Ore nr mer Terr er rer 0 

MMS nde cde dec auasccecdsacucacccetees 0 
Congestive heart failure 

DN cdo vaca sedkvaddadeuauscdsdancen 0 

BUR cabs cack nace cass 0dvacuauteaueecenaws 0 
Pn EOE TC CCC POCO CELT EEE CELT 17 

126 


(76 patients) 
(152 operations) 


a nonsurgical group for there are very few 
exact data regarding the natural history of 
essential hypertension. 


SUMMARY 


1. Seventy-six patients with severe essen- 
tial hypertension were subjected to bilateral 
thoracolumbar sympathectomy and were 
followed for a minimum of 3 and a maxi- 
mum of 7 years postoperatively. None of the 
patients operated upon during this time was 
lost from the follow-up studies. 

2. An evaluation of the results has been 
made in terms of blood pressure levels, elec- 
trocardiograms, heart size, retinopathy, re- 
nal function, headache, angina pectoris, 
cerebral vascular accidents, congestive heart 
failure, postural hypotension, and need for 
additional medical or surgical therapy. 

3. The operative mortality was .65 per 
cent, the patient mortality 1.3 per cent, and 
over-all mortality including operative mor- 
tality was 30 per cent in 3 to 7 years. 
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4. The importance of adhering to certain 
indications and contraindications for opera- 
tion is stressed, poor renal function -being 
the most important contraindication. 

5. Among the 53 survivors, relief of con- 
gestive failure has been 88 per cent, angina 
pectoris and headache, each 93 per cent. 

6. Progressive impairment of renal func- 
tion has been very infrequent. Definite im- 
provement in renal function has not oc- 
curred. 

7. The survival rates including the oper- 
ative mortality have been slightly better 
than those reported by Smithwick in each 
of the Smithwick groups of classification. 
The data regarding survival indicate that 
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thoracolumbar sympathectomy does extend 
the life of the patient beyond the length of 
life that can be expected following nonop- 
erative types of therapy. 
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OF THE ESOPHAGUS 


A TEN YEAR STUDY OF CARCINOMA 


DONALD P. SHEDD, M.D., New Haven, Connecticut, 
LAWRENCE G. CROWLEY, M.D., Fontana, California, and 
GUSTAF E. LINDSKOG, M.D., F.A.C.S., New Haven, Connecticut 


THE VALUE to be derived from a study of the 
clinical course of a number of patients with 
a given disease is twofold: first, one may 
learn about the natural course of the dis- 
ease, and second, one may assess the results 
of treatment. In the numerous clinical series 
reported in the literature, there has gen- 
erally been agreement regarding carcinoma 
of the esophagus, except insofar as varia- 
tions arise due to the selection of patients. 

The present report concerns 180 patients, 
all those known to have been admitted be- 
tween 1940 and 1950 to the New Haven 
Hospital with a diagnosis of carcinoma in- 
volving the esophagus. The variables to be 
studied were transferred from the patients’ 
records to hand punch cards to facilitate 
correlation of the data. 


VITAL STATISTICS 


The median age of this group of patients 
was 63 years, the range of ages being from 
40 to 86 years. The distribution by age 
groups follows: under 40 years, 1 patient; 
between 41 and 50 years, 11 patients; 51 to 
60 years, 57 patients; 61 to 70 years, 69 
patients; 71 to 80 years, 40 patients; over 80 
years, 2 patients. There were 22 females (12 
per cent) and 158 males (88 per cent). There 
were 174 white and 6 negro patients. 


SYMPTOMATOLOGY 


The first symptom was dysphagia in 65 
per cent of the group with the remaining 
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symptoms as shown in Table I, pain being 
second most frequent in occurrence, and 
various dyspeptic symptoms accounting for 
most of the remainder. 

The chief complaint was dysphagia in 77 
per cent of the patients with the remaining 
complaints being as shown in Table II. 

The duration of the first symptom is 
shown in Figure 1. 

The duration of the chief complaint is 
shown in Figure 2. The duration of the first 
symptom in the majority of patients was 
less than 8 months, and the duration of the 
chief complaint in the majority of patients 
less than 6 months. 


PATHOLOGY AND LOCATION 


The histology of the lesions is correlated 
with their level in esophagus and cardia in 
Table III. Histologic diagnosis was con- 
firmed in 90 per cent. The preponderance 
of epidermoid lesions is noted, except in the 
lower reaches, where adenocarcinoma pre- 
dominates. Two lesions were seen in which 
the histologic diagnosis was Bowen’s disease. 

The manner in which the histologic diag- 
nosis was first reached was by esophagos- 
copy in 130 cases (70 per cent), by opera- 
tion in 18 cases (10 per cent), postmortem 
examination in 10 cases (5.5 per cent), and 
by other methods in 6 cases. 


CLINICAL DIAGNOSIS 


In Table IV the distribution of lesions 
according to the segment of the esophagus 
involved is shown as well as information 
relative to the distribution of these segments 
according to age groups. The high value of 
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TABLE I.—FIRST SYMPTOM 
Other symptoms, 


Age by Vomiting, anorexia, ; 
decades, yrs. Dysphagia Pain fullness, weight loss Miscellaneous 
40-50.... 9 3 0 0 
51-60.... 31 9 10 7 
61-70.... 48 9 5 7 
71-80.... 30 6 4 2 
Totals.... 118 27 19 16 


TABLE II.—CHIEF COMPLAINT 
Other symptoms. 





Age by Vomiting, anorexia, 
decades, yrs. Dysphagia Pain fullness, weight loss Miscellaneous 
40-50.... 9 1 1 1 
51-60.... 46 t 1 3 
61-70.... 61 6 1 1 
71-80.... 37 0 1 4 
Totals.... 153 14 4 9 


TABLE III.—PATHOLOGY CORRELATED WITH LO- 


CATIONS 
Epi- Ana- 
Adeno- dermoid plastic 
carci- carci- carci- Bowen’s Total Per 
noma noma noma disease None No. cent 
Upper.... 1 42 0 0 1 44 24.4 
95% 
Middle... 0 60 3 1 2 66 36.7 
90% 
Lower.... 1 27 3 1 5 37 20.6 
73% 
Lower and 
cardia.. 8 4 1 0 E 16 8.9 
50% 
Cardia... 7 1 2 0 7 17 9.4 
Total: No. 17 134 9 2 18 180 
Percent 9 74.9 5 a4 10 


TABLE IV.—SITE OF LESION BY DECADES 


Age in Lower and 
decades, years Upper Middle Lower cardia Cardia Total 
40-50..... 2 4 1 3 2 12 
51-60. .... 14 19 12 6 6 57 
61-70... 19 29 15 x 3 69 
71-84..... 9 14 9 4 6 42 
Total: No.. 44 66 37 16 17 180 

Percent. 24.4 36.7 20.6 8.9 9.4 





Determined by esophagoscopic measurement as the primary method, 
and x-ray localization when esophagoscopy data were not available. 


esophagoscopy as a diagnostic measure and 
the incidence of correlation of the x-ray 
diagnosis with the esophagoscopic diagnosis 
are demonstrated by the following data: 
When esophagoscopy was the first of the 
two methods used, in 36 of 40 lesions in the 
upper esophagus the x-ray and esophago- 
scopic diagnoses agreed. In 46 of 52 lesions 
in the middle segment x-ray and esophago- 
scopic diagnoses agreed. In 37 of 40 lesions 
in the lower esophagus the x-ray and esoph- 
agoscopic diagnoses agreed. Esophagoscopy 
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TABLE V.—DIAGNOSTIC VALUE OF LYMPH NODE 





BIOPSY 
Age group, Pathology. 
years —Node biopsies Adeno- 
No. Positive Epidermoid carcinoma Anaplastic 
40-50...... 3 2 2 0 0 
5100 5.0606 6 4 1 0 3 
voy oe) eat 14 10 9 1 0 
71-84...... 2 1 1 0 0 
TOMBS <c60 25 17 (68%) 13 1 3 


TABLE VI.—CLASSIFICATION OF PATIENTS AC- 
CORDING TO HOSPITAL SERVICE 








Service. 
——Surgical 
Age group, years Thoracic General Medical 
MNS orscd ssi terecurecs cvsieieeee 8 3 1 
OIG ce Meckivcananee see 30 18 3 
| Re ees rere ree ara 41 23 5 
ii) 2... SARIN mercer, Sock 28 13 1 
OME Sis linidr wateiee creer 113 57 10 


TABLE VII.—REASONS PATIENTS WERE NOT EX: 


PLORED 
Age by Distant Local General 
decades, years metastases invasion condition Other 
RESO oocsisie seis 3 1 1 0 
1 RE 6 17 2 ki 
BETO sv nlcain 3% 11 13 5 10 
TARO sia se weiss 2 7 17 6 
DOA. 6i6ce sce 22 38 23 23 


TABLE VIII.—REASONS FOR EXPLORATION BUT NO 


RESECTION 
Age by Distant Local General 
decades, years metastases invasion condition Other 
hig Re ee 1 1 1 1 
Se eee 5 9 0 2 
POS a0-0is.0 ces 4 14 0 1 
WATER sein sisiein’s 1 4 0 0 
| ee 11 28 y 4 


TABLE IX.—CLASSIFICATION OF EXPLORATIONS 





Route of Location of lesion 
exploration Upper Middle Lower Lower-cardia Cardia 

Cervical. 0.0... 5 0 0 0 0 
Thoracic......+ 3 18 7 6 9 
Abdominal..... 0 9 6 2 5 
Total No. 

explorations. . 8 27 23 8 14 
Total No. 

patients...... 8 23 22 8 13 


was performed in 155 of 180 cases. In 139 
(89 per cent) of the 155 cases the diagnosis 
was positive. In those cases in which esoph- 
agoscopy was not done or in which the diag- 
nosis was negative most of the lesions were 
in the lower segment. A few adenocarci- 
nomas were diagnosed by esophagoscopy. 
The value of carrying out biopsy of lymph 
nodes when they are present is indicated by 








DE 


stic 


cal 


X- 


Aen oS 








TABLE X.—CLASSIFICATION OF RESECTIONS 
Location of lesion 


Upper Middle* Lower Lower-cardia Cardia 





No. of resections. 3 5 11 4 7 
Curative..... 2 2 7 3 5 
Palliative..... 1 3 4 1 2 

Postop. deaths. . 0 0 5 0 1 


*Four ante aortic anastomoses 


TABLE XI.—RESULTS—COMPARISON OF SURVIVALS 
AFTER VARIOUS MODALITIES OF TREATMENT 
Duration of 


No. —____life after admission__. 

Modality of treatment of cases Mean (mo.) Extremes (mo.) 
Reem CUI Reo: 055.6:6.5:5:6.0:4: 30 8.5 0-117 
Resection excluding 

p.o. deaths........ 24 12 2-117 
Gastrostomy......... 69 5 1-24 
X-ray treatment 

Total No. of cases... 42* 5 1-21 

Dosage over 5,000 r. 24 7 1-21 
All those not resected . . 150 3 0-25 


~ ¥*Of these, 23 had gastrostomy in addition. 
Living 3 (resected cases); dead 177. 


TABLE XII.—FATE OF RESECTED PATIENTS 


No. 
POMGRGOMUNG COBUIE so oii iciccie venir cnsctndaccetencnces 6 
POE GNEIID. oioaisidpeduiornccscneee 1 
Failure Gf GWAStOMIOSIS. . . ow ccc cc ccccccvese 4 
CORENERs CUMING TIOI 06.655 eee eeeeelecnkes 1 
ERIN hkirie te betocic axl siedne neewns une eRane 21 
PU IN 5a 5. Sin cia oc. ceceakicnnevete 10 
ME PID oo cine bc vous cdc wesewen ad oe 2 
Local invasion and obstruction............... 1 
CHM  iaee ce nst cs cc invedaese eras 2 
ee err eee 6 
RII a eis Uae WOR ROR e Ue Keen eda ce Saws weasneeees 3 
30 


TABLE XIII.—FATE OF PATIENTS WITH NO RESEC- 
TION OR X-RAY TREATMENT 


Cause of death No. 
Postoperative (@rplorations).... 2.0.1.2 cececesees 4 
UNI III i556. 5 5660. is Sw es cc eeteyedewents 8 
jo re ey er re ret er ee 30 
I iis Wawee ccs bask 5d c kw doesn ves sented 7 
MR aioe aa ag x oie. s thle 6:8 vioicoesnsicie eee Pees aRoMAls a 
PONE CUNNIINDIIIN 756.055 6.6 vaso wa wee xR arniw elas OWA Na Ems 52 
NOUR ec adac hed cceveeanaaweccewercereere Kens 108 


the fair yield of positive tissue diagnoses as 
shown in Table V. In 25 or 14 per cent of 
the total series biopsies of lymph nodes were 
made, and of these 68 per cent were positive. 

Among the 22 females in the series, 9 of 
the lesions were in the upper esophagus, 4 in 
the middle, 3 in the lower, and 6 in the 
lower and cardia group. Thus 15, or 68 per 
cent, were at the two extremes of the eso- 
phageal channel. 
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TREATMENT 


Of the entire 180 patients, 106 were not 
explored, for reasons shown in Table VII. 
The presence of distant metastases, local in- 
vasion, or poor general condition constituted 
the major reasons for deferring surgery. Five 
patients refused operation. 

On the 74 patients (41 per cent of the 
original 180) 80 explorations were done, 
some by more than one approach. Of these 
74 patients, resection was performed on 30 
(38 per cent), 19 of which were for cure and 
the remainder for palliation. In 44 patients, 
the finding of local invasion was the com- 
monest reason for exploration without re- 
section, as shown in Table VIII. 

The distribution of the 80 explorations on 
74 patients is shown in Table IX. 

Of the upper esophageal lesions (less than 
25 centimeters from the teeth), 9 were in 
females and 31 in males. There were 3 re- 
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TABLE XIV.—DEGREE OF LYMPH NODE INVOLVE- 
MENT IN SURGICAL SPECIMENS 


Pia e MAE A UINLU IO 6 2 iste nyeids: 8 ae NS CASS 7 
DSA MEA ER IMR 555 c6'0 10 su ise: to s0.0 Volvos ovate evo is -NV KS Sue ON NaiONS 15 
Percentage of involvement 
Eee SS Sao Se eG bona meres enas ewes 2 
5 STOOL OO OL ETT 3 
EID Risse ocsdeiebed ces Seems Saneieny 2 







sections in this group, 1 of which was by the 
cervical route, the other 2 by the trans- 
thoracic approach. 


RESULTS 


In Table XI may be seen a comparison of 
the survival data after varying modalities of 
treatment. The greatest survival was in 
those patients undergoing resection. Note- 
worthy also is the improved survival after 
deep x-ray treatment when the tumor depth 
dosage was greater than 5,000 roentgens. In 
Table XII may be seen the fate of those 
patients on whom resection was performed. 
One-third died from distant metastases. In 
contrast (Table XIII), of those on whom 
resection or x-ray therapy was not carried 
out, about one-third died of local invasion 
with its attendant complications. The opera- 
tive mortality was 19 per cent for those pa- 
tients on whom resection was done which 
figure compares favorably with other re- 
ported series; the mortality was 7 per cent 
when exploration alone was carried out. In 
the 69 patients on whom gastrostomy was 
performed, 8 deaths occurred during the 
postoperative period. In Table XIV may be 
seen the quantitative appraisal of the degree 
of lymph node involvement in the surgical 
specimens. No correlation could be estab- 
lished between the degree of involvement 
and the patient’s survival in this series. 
Table XV lists the pathologic conditions 
present in those patients who underwent 
resection. 


DISCUSSION 


As in other clinical studies of this disease, 
no particular reasons for optimism are to be 
found in this report. If earlier diagnosis can 






TABLE XV.—PATHOLOGY IN PATIENTS RESECTED 
Level of lesion 





Lower- 

Pathology Upper Middle Lower cardia Cardia Total 
Epidermoid... . 3 5 9 1 0 18 
Adenocarcinoma 0 0 1 3* 6** = §=10 
Anaplastic... .. 0 0 1 0 1 z 





*2 surviving 
**1 surviving 


be made, it is possible that some patients 
will undergo resection early enough to 
achieve a cure. The future may show that 
combinations of surgical methods with ra- 
diotherapeutic methods, particularly rota- 
tional techniques, will result in a higher 
percentage of cures. One cannot decide as to 
the superiority of surgical or radiation treat- 
ment in palliation of obstruction and pain 
from a clinical study such as this. It appears 
definite that desirable palliation can be 
achieved by either method. 


CASE SUMMARIES OF SURVIVORS 

Case 1. E. K., a 60 year old white female, under- 
went resection in 1948 for a lower esophageal and 
cardial lesion which was pathologically an adeno- 
carcinoma. Lymph nodes were not involved. The 
patient was living and well in June of 1953. 

Case 2. A. G., a 46 year old white male, underwent 
resection in 1948 of a lower esophageal and cardiac 
lesion which was again an adenocarcinoma, and in 
which there were some questionably positive lymph 
nodes. The patient was found to be living and well in 
October of 1953. 

Case 3. W. L., a 53 year old white male, underwent 
resection of an adenocarcinoma of the cardia in 1944, 
and in the pathologic specimen positive nodes were 
found. This patient was living and well in April of 
1953.. 


SUMMARY 


Study of the records of all patients with a 
diagnosis of carcinoma of the esophagus at 
this institution between 1940 and 1950 re- 
veals that of the 180 total, 74 were consid- 
ered candidates for surgical exploration, and 
of these, 30 underwent resection. Following 
resection 6 died during the postoperative 
period, 21 died subsequently, and 3 are sur- 
viving. No patient with epidermoid carci- 
noma survived longer than 27 months, and 
no patient with an anaplastic carcinoma 
survived longer than 7 months. 

















GONADOTROPHIN TITERS IN DISTURBED PREGNANCIES 


EDWARD H. HON, M.D., and JOHN McL. MORRIS, M.D., New Haven, Connecticut 


THE LEVELS of urinary chorionic gonado- 
trophin excretion during normal pregnancy 
follow a characteristic curve. If the highest 
and lowest values compatible with normal 
pregnancy of a given duration are known, 
and a titer is obtained that is outside these 
limits, it should be possible to state cate- 
gorically that a serious disturbance in preg- 
nancy exists and the patient will not pro- 
duce a viable infant (Fig. 1). 

Since the only known source of chorionic 
gonadotrophin is the placental trophoblast, 
abnormally high values indicate hydatidi- 
form mole or choriocarcinoma. Abnormally 
low values, resulting from decreased tropho- 
blastic activity, should occur only when the 
fetus cannot survive, indicating inevitable, 
incomplete, or missed abortion, or ectopic 
pregnancy. Since chorionic gonadotrophin 
levels are high in early pregnancy when the 
majority of these disturbances occur, it 
should be possible to select with an adequate 
margin, a level beneath which titers are 
considered pathologically low. This theo- 
retic level is indicated at 3,000 international 
units per 24 hours from days 50 to 90 in 
Figure 1. 

A laboratory test enabling one to dis- 
tinguish threatened from inevitable abortion 
would be extremely useful, indicating when 
conservative measures should be employed, 
or when immediate surgery should replace 
useless protracted periods of bed rest and 
medication. To be of value, such a test 
must not only be accurate, but clinical 
urgency also requires that it be rapid. It 
must be simple to perform and relatively 
inexpensive. 
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Public Health Service (C-2054) and the James Hudson Brown 
Memorial Fund of Yale University. 





METHOD 


The most accurate pregnancy tests cur- 
rently available employ mice or rabbits. 
These require 48 to 96 hours, however, 
before the results are available, and the cost 
of performing titers is too high to be practi- 
cal. The rat hyperemia test is rapid, but the 
reported degree of accuracy varies. The 
male frog, Rana pipiens, also gives a quick 
response and is inexpensive, but in an ex- 
tensive series of over 10,000 tests using male 
frogs, we found the incidence of false posi- 
tive reactions, especially in the spring, 
sufficiently high that they were abandoned 
for routine work. During the winter, how- 
ever, when toads may be difficult to obtain, 
they have sometimes proved useful for per- 
forming titers. 

In our experience the common North 
American male toad, Bufo americanus, 
meets the required criteria, and with its use 
no false positive reactions have been en- 
countered. The urine to be tested is injected 
into the dorsal lymph sac of the toad by 
passing the needle up through the gastroc- 
nemius muscle and along the thigh to mini- 
mize leakage. The appearance of sperm in 
the cloacal fluid signifies a positive result. 

In order to perform quantitative esti- 
mations the seasonal sensitivity of the test 
animal must be known. Over 2,000 toads 
were used in these sensitivity studies, em- 
ploying standard chorionic gonadotrophin.’ 
These will be reported in detail elsewhere 
by us (2), but the general conclusions 
reached will be noted here. 

Toads weighing 30 to 50 grams were 
employed and could be reused after 2 to 3 
weeks. Temperatures between 10 and 35 
degrees C. did not affect the percentage of 
animals responding, although the time of 


1Purified chorionic gonadotrophin was restandardized on 
toads and frogs using the International Standard of chorionic 
gonadotrophin as a standard. 





Surgery, Gynecology & Obstetrics 


210 






— TYPICAL CURVE 

© VALUES IN NORMAL PREGNANCY 

—<— MAXIMUM ond MINIMUM LIMITS 
IN NORMAL PREGNANCY 











URINARY CHORIONIC GONADOTROPHIN IU/24 hrs. 
8 $s 








< 3200 1u/26 wR) 




















DAYS OF GESTATION 





Fic. 1. Maximum and minimum values of urinary 
chorionic gonadotrophin excretion in normal pregnancy 
are based on our own experience as well as reports from 
the literature, but these may not represent the final 
limits for normal pregnancy. 








response was delayed at low temperatures. 
At room temperature the time required for 
appearance of sperm following injection 
was roughly inversely proportional to the 
amount of chorionic gonadotrophin in- 
jected. Four hours may be set as an upper 
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Fic. 2. Chart showing the amount of urine required to 
give a positive response for 750 international units per 
24 hours (left hand margin) or 3,000 international units 
per 24 hours (right hand margin). With low titers and 
dilute urines a concentration technique must be used. 
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TABLE I.—SEASONAL VARIATION IN SENSITIVITY 
OF BUFO AMERICANUS 
Amount of chorionic gonadotrophin 


Date required to give 100% response, I.U. 
mee 12 
sirius ncsierp win where woete pawn eeweaee 13 
1S SERENE ere yee eee Rea ore TAT. 17 
BO cosinor asaie 0 Seas ies ava els ne aa BITS 24 
PM ea. chsrs sisvee-wiel see wine “oroemneinedce 42 
Ee en remo tir . & 
NN gio isaiiie Kiwlele neuen eens 40 
PU i. 0 osc 0 is oS oe en eee 36 
PURI ees hele cv eateries 30 
Fe eg OEE 25 
TINE os. 6 ors 0 sire carste ace alee 20 
RNR a sess 0550-0 Aipieleie sisi s we cpamnctars 17 





*Sensitivity determined on a limited number of animals. 


limit beyond which further observation is 
unnecessary, positive responses usually oc- 
curring within 2 hours. The percentage re- 
sponse was directly proportional to the 
amount of hormone injected. For clinical 
purposes it is sufficient to note the amount 
of gonadotrophin required to produce 100 
per cent response. 

The minimum amount of gonadotrophin 
required to produce 100 per cent response is 
estimated from a dose-response curve and is 
approximately equal to twice E.D.50. 
Groups of animals were tested at various 
levels close to E.D.100 to check the ap- 
proximation. From the statistical point of 
view if 2 toads are injected with E.D.95, 
the chance of both giving a negative re- 
sponse is 1 in 400, and if 4 are used, the 
chance of all being negative is 1 in 160,000. 

The seasonal variation in sensitivity must 
be known. Approximately 100 to 150 toads 
were used to determine the sensitivity each 
month. The results are given in Table I. 
This seasonal sensitivity is not absolute and 
will vary some from year to year. 

With low titers, dilute urines, and during 
the late summer and early fall when the 
toads are relatively insensitive, false nega- 
tive results may be encountered. Accord- 
ingly, a simple concentration technique is 
necessary to check negative results. After 
extensive experimentation with various ad- 
sorbents and resins a rapid simplified kaolin 
concentration technique was evolved: 


The urinary chorionic gonadotrophin is concen- 
trated into a volume of 10 cubic centimeters by 
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TABLE II.—BUFO AMERICANUS TEST IN NORMAL 
PREGNANCY (10 DAYS OR MORE AFTER THE 
FIRST MISSED PERIOD) 


——Toad system___ —Monitoring system 
Positive Negative Positive Negative 
0 


Friedman......... 145 0 145 
Aschheim-Zondek. . 100 0 99 1 
Not monitored..... 146 0 = a 
TOM cc ae taes 391 0 244 1 


TABLE III—BUFO AMERICANUS TEST IN NON- 
PREGNANT WOMEN 


——Toad system___. —Monitoring system_ 
Positive Negative Positive Negative 
71 


PricGman.. ¢<cc0c8cs 0 0 71 
Aschheim-Zondek. . . 0 116 1 115 
Not monitored...... 0 Mia, » _ 
OM so wexeansnenns 0 261 1 186 


TABLE IV.—PREGNANCIES WHICH TERMINATED 
IN ABORTION 


Greater than A-X test Less than A-Z test 
3,000 1.U. Pos. Neg. 3,000 1.U. Pos. Neg. 
0 


Abortions..... 79 29 29 50 26 «24 
Ectopic preg- 

DANCY. 00:0% 18 5 1 13 6 7 
Missed abortion 25 5 _5 0 20 3 7 
ROGMccecees 122 39 38 1 83 35 «48 


adsorption on kaolin from urine buffered to about 
pa 4, using 5 volumes per cent of a sodium acetate- 
acetic acid buffer. This eliminates the tedious and 
technically difficult step of pH adjustment commonly 
used with kaolin adsorption techniques. The washed 
kaolin is then eluted with 10 cubic centimeters 0.1 N 
sodium hydroxide and the eluant adjusted to about 
px 6.0 with 5 per cent hydrochloric acid. This pro- 
cedure takes about 15 minutes. It is described in 
detail elsewhere (1). 


As far as possible, 12 hour urine specimens 
should be used, but for practical purposes, 
especially when the problem is clinically 
urgent, a random specimen with a rough 
estimate of time since last voiding may 
prove adequate. 

When indicated, definite quantitative 
titers may be of considerable clinical or 
experimental value. But for most clinical 
purposes, it is sufficient to check the hor- 
mone levels for less than 750 international 
units per 24 hours, less than 3,000 inter- 
national units per 24 hours, or more than 
3,000 international units per 24 hours, by 
varying the aliquots of urine used. The 
graph shown in Figure 2 provides a rapid 
method for determining the amount of urine 
to be injected per toad at the various sensi- 
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DAYS OF GESTATION 


Fic. 3. The values in abortion tend to be lower than in 
normal pregnancy, but note that all patients with values 
less than 3,000 international units per 24 hours from days 
50 to 90 aborted. 


tivities and 12 hour urinary volumes. If this 
amount exceeds 5 cubic centimeters a con- 
centration procedure must be used since the 
toad will not tolerate a larger volume. With 
the kaolin concentration technique re- 
covery of the hormone is about 50 per cent, 
and therefore the indicated urine volume 
should be doubled. 

In practice 2 toads are usually injected 
with unconcentrated urine and 2 with a 
concentration of a sufficient aliquot to pro- 
duce a positive reaction at 750 international 
units per 24 hours. These results usually 
give clear cut indications as to whether 
further titering is indicated and as to the 
approximate levels at which it should be 
carried out. With positive reactions the 
rapidity of the response will give some clue 
as to the amount of hormone present. 
Where more accurate titers are desirable, 
such as observations for falling or rising 
titers, more animals and dose-percentage 
response curves must be used. Usually this 
is unnecessary as the clinician is only con- 
cerned as to whether the value is within the 
range found in normal pregnancy. 


ACCURACY 


In normal pregnancy, 10 days or more 
after the first missed period, there were no 
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false negatives by using the toad system, and 
in only 14 of 391 cases was it necessary to 
use the concentration technique (Table IT). 
In 102 cases the patients were in the second 
and third trimester of pregnancy, when 
titers are often quite low. Of 4 specimens 
tested prior to 10 days after the missed 
period, both the toad system and _ the 
Aschheim-Zondek mouse test were positive 
in 1 instance. If desired, the toad system 
may be made more sensitive by concentrat- 
ing larger aliquots of urine, but we have 
tried to maintain a sensitivity comparable 
to that of the Aschheim-Zondek mouse test. 

In nonpregnant women no false positives 
have been encountered with Bufo ameri- 
canus. Concentration tests were negative in 
112 of the cases listed in Table III. Ex- 
perimentally, concentration of large ali- 
quots of menopausal urines with high 
follicle stimulating hormone levels also gave 
negative toad tests, except 1 case with a 
follicle stimulating hormone level of 1920 
mouse uterine units per 24 hours which 
gave equivocal results. 


QUANTITATIVE ASPECTS IN DISTURBED 
PREGNANCIES 


Values for chorionic gonadotrophin ob- 
tained in cases of disturbed pregnancy are 
shown in Figure 3. If a positive test was ob- 
tained at a given value it is reported as 
“‘sreater than” that value; negatives are 
reported as “‘less than” that value. In any 
bioassay technique accuracy is only relative, 
and therefore it is necessary to allow a 
rather wide margin about the “‘patholog- 
ically low values” zone. The pregnancies in 
all patients who had a chorionic gonado- 
trophin value of less than 3,000 interna- 
tional units per 24 hours from 50 to 90 days 
after the day of the last normal menstrual 
period went on to abortion. 

The results obtained in 122 cases of 
pregnancies which terminated in abortion 
and in which monitoring tests were done 
are given in Table IV. It is obvious that 
many patients with normal chorionic gonad- 
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otrophin values may eventually abort from 
another cause, or in an inevitable abortion 
there may be retention of relatively large 
amounts of chorionic tissue. However, in 83 
cases in this series values of less than 3,000 
international units per 24 hours obtained 
by the toad system gave an accurate prog- 
nosis, whereas in 35 of the 83 the positive 
Aschheim-Zondek did not suggest that the 
pregnancy would terminate in abortion. 

Of the 83 cases in which the titers were 
less than 3,000 international units per 24 
hours, 39 were less than 750 international 
units per 24 hours. In terms of positive and 
negative reactions there were 34 negative 
and 5 positive toad tests. These results 
closely parallel the 35 negative and 4 posi- 
tive Aschheim-Zondek mouse tests done on 
this same group and suggest that the toad 
system has an accuracy similar to that of the 
Aschheim-Zondek mouse test in disturbed 
pregnancies. 

In 24 cases of threatened abortion titers 
were greater than 3,000 international units 
per 24 hours, except for 1 value of 2,260 
international units per 24 hours obtained at 
22 weeks of gestation. Low values do occur 
in late pregnancy and have to be carefully 
considered when low gonadotrophin titers 
are used for prognosis. . 


SUMMARY 


From our experience the toad system 
appears to be a practical, accurate, and 
rapid test for diagnosis and prognosis in 
problems associated with urinary gonado- 
trophin titers and suspected disturbances of 
pregnancy. 

All pregnancies with titers of less than 
3,000 international units per 24 hours from 
50 to 90 days after the first day of the last 
normal menstrual period ended in abortion. 
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THROMBOPHLEBITIS OF THE SUPERFICIAL VEINS 


OF THE BREAST AND ANTERIOR CHEST WALL 


(MONDOR’S DISEASE) 


JOSEPH H. FARROW, M.D., F.A.C.S., New York, New York 


‘THROMBOPHLEBITIS rarely involves the super- 
ficial veins of the anterior chest wall and the 
mammary region, as evidenced by the fact 
that only 58 cases are reported in the litera- 
ture. Nevertheless, it is believed that the con- 
dition is more common than is generally rec- 
ognized. This report records 43 cases that 
were observed during the 8 year period, 1947 
through 1954. Eighteen of the 43 were seen 
within the past year. 

There may be some doubt as to whether 
or not this familiar disorder of veins in an 
uncommon anatomic site justifies classifica- 
tion as a separate disease entity although it is 
commonly referred to as Mondor’s disease. 
Inclusion among diseases of the breast seems 
warranted since it is the cause of pain in this 
gland, occasionally followsa breast operation, 
and, in the absence of infection or trauma, 
has been incorrectly diagnosed as a lym- 
phatic permeation from an occult mammary 
cancer. Hence, it is important not only to 
differentiate this condition clinically but also 
to recognize that it is a self-limiting lesion 
and will subside spontaneously without com- 
plications. 

Fagge in 1869 recorded an observation on 
a patient, under the care of Addison, from 
whom 2 museum models were made. He be- 
lieved the condition was due to scleroderma 
and his rather vivid description is as follows: 
‘Anyone familiar with the contents of our 
museum will remember the model of the 
breast which presents a deep, puckered 
groove, looking exactly as if it were a scar 
after an operation for the removal of the 
organ and extending into the axilla. This 


From the Breast Department, Service of Dr. Norman Treves, 
Memorial Center, New York. 


‘ deep scar-like furrow has now entirely dis- 


appeared leaving the skin soft, supple, and 
perfectly healthy, or very slightly discolored. 
There could be no more complete corrobo- 
ration of the statement which I have ven- 
tured to make that this disease tends to sub- 
side spontaneously. The patient could not 
tell me how long ago it was since the hard- 
ness had disappeared.” Unfortunately, this 
observation by Fagge, while giving an ac- 
curate clinical description of thrombophle- 
bitis in this region, was not confirmed by 
Addison. The latter, in describing the patient 
from whom the same models were made, 
stated that the lesion appeared as a plaque 
of a keloid nature, and subsequently he ob- 
served progression rather than regression. 

With a rather meager description Shields 
recorded that in 1897 he had seen an elderly 
man with a deep fissure upon the breast 
which was caused by a sclerodermic band 
that extended from near the sternum to the 
axilla, with a similar band on the abdomen. 
In 1922 Fiessinger and Mathieu reported 3 
observations, and without a biopsy attrib- 
uted the condition to thrombophlebitis. Wil- 
liams in a single case report and Daniels 
from 4 observations also diagnosed the lesion 
correctly and emphasized the painful fea- 
tures. Robinson reported 2 cases and believed 
the condition was caused by excessive mus- 
cular effort. Moschowitz described 6 cases 
which were clinically similar and, seeking to 
explain the characteristic subcutaneous cord 
as due to inflammation in a residual portion 
of the embryonal milkridge, described the 
condition as “‘vestigial mastitis.” 

In 1939 Mondor (8) presented 4 cases, 
and in a discussion of his paper Chervir, 
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Fic. 1. Diagrammatic demonstration of the extent of the thrombophlebitis in 4 typical cases (3 
spontaneous and 1 postoperative). 


Robineau, and Capette added 3 additional 
cases. Since that time thrombophlebitis of 
the lateral and anterior chest wall and breast 
has been referred to as Mondor’s disease. 

Leger and Hughes have published thor- 
ough reviews of the literature on this subject 
with the addition of personal observations. 
On the basis of biopsies Hughes preferred 
the term “‘sclerosing periangeitis.” ‘There 
were an additional 19 cases described in the 
literature, making the total 58, which either 
were not included in these reviews or were 
reported subsequently. 
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To summarize these 58 observations: 
Thrombophlebitis involved the superficial 
veins of the breast and chest wall in 34 fe- 
males and 24 males. The right side was in- 
volved in 23 instances, the left in 24, and in 
11 the side was not recorded. The ages 
varied from 25 to 64 years. In only 3 pa- 
tients was there a cancer of the breast and in 
only 1 was the thrombophlebitis bilateral, 
the left side being involved 4 months after 
the condition had subsided on the right. All 
the authors emphasized the benign course of 
this disease. 
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Fic. 2. a, Breast with normal appearance; b, with the arm raised, a narrow cutaneous ridge ap- 
pears over the upper and outer quadrant; ¢, typical groove with the skin stretched by pressing down- 
ward with the fingers. 


A ATOMY 
Chere are three major venous trunks which 
ain the lateral and anterior thoracic wall 
‘luding the mammary region: (1) The 
«eral thoracic vein, a branch of the axillary 
in, drains the lateral half of the breast and 
|e adjacent chest wall. (2) The branches of 
the internal mammary and the external 
jugular veins drain the medial and superior 
portions of the breast and thoracic wall. 
(5) The superior epigastric and thoracoepi- 
gastric veins, branches of the femoral, drain 
the relatively avascular inferior portion of 
the breast and the adjacent anterior costal 
area. The branches of these major veins 
form a variety of anastomotic patterns over 
the chest wall and by numerous communi- 
cations are continuous with the superficial 
venous plexus over the anterior abdominal 
wall. 

The thrombophlebitis in the 43 cases was 
uniformly confined either to the lateral tho- 
racic, the superior epigastric, or the thoraco- 
epigastric veins or to their coterminous 
branches. There is no apparent explanation 
for the lack of involvement either primarily 
or secondarily of the veins draining medially 
into the internal mammary trunk. 


a ll well to 





On the basis of infrared photographic 
studies, Massopust and Gardner believed 
that within rather wide variations two types 
of venous plexus over the breast and ad- 
jacent chest wall could be demonstrated, 
namely, a transverse pattern in which the 
predominant veins converge to the midline of 
the thorax, and a longitudinal pattern in 
which the veins converge toward the base of 
the neck and supraclavicular space. 

Although no infrared photographic studies 
were made in the present series of cases, 
breast transillumination of many of the pa- 
tients failed to demonstrate a correlation of 
the thrombophlebitis with either a distinct 
venous pattern or the caliber of the super- 
ficial veins. 

From an anatomic point of view and in 
the absence of an operative procedure there 
was a decided tendency for the condition to 
appear in large and pendulous breasts. 


ETIOLOGY 


In the absence of injury, surgical trauma, 
or infection, the exact cause of thrombo- 
phlebitis of the breast and anterior thorax, 
like that of spontaneous or idiopathic throm- 
bophlebitis in other sites, is obscure. 
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Fic. 3. 


Fic. 3. A 50 year old patient with arm elevated, show- 
ing branching of the subcutaneous cord, skin retraction, 
and deformity similar to that seen in mammary cancer. 
No mass palpable in breast. Follow-up examination 1 


A possible injury preceded the condition 
in 4 patients, a small nonspecific skin ulcer 
in a contiguous area of the breast was present 
in another, while the condition appeared 
following an ipsilateral breast operation with 
uncomplicated wound healing in 14 cases. 
In this last group cancer had been present in 
2 instances: the thrombophlebitis appeared 
at the lower margin of the incision 3 weeks 
after a radical mastectomy in 1 case and 2 
weeks after a local excision in the other. A 
subsequent radical mastectomy in the latter 
patient revealed no evidence of residual dis- 
ease or lymph node metastases. Not included 
in this group of operative cases was a third 
patient, clinically free of cancer, in whom 
the lesion appeared on the left breast 18 
months after a right radical mastectomy. In 
the remaining 12 postoperative cases the in- 
volved veins were either contiguous or in- 
ferior to the area of local excision. ‘The con- 
dition appeared within 2 months after oper- 
ation in 10 instances, and hence venous stasis 
from pressure dressings may have been a re- 
lated factor. Of the benign lesions excised, 
5 were reported as fibroadenoma, 3 periduc- 
tal mastitis, and 1 each of cystic mastitis, 
papilloma, duct stasis, and gynecomastia. 

The thrombophlebitis appeared spontane- 
ously in 24 patients. In 1 there was an asso- 
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Fic. 4. 


year later revealed entirely negative breast. 

Fic. 4. Multiple parallel ridges or webs appearing 
across the inframammary sulcus when the breast is ele- 
vated. 


ciated thrombosis of the axillary vein that 
may have followed a strain. In 3 cases pal- 
pable indurations consistent with a clinical 
diagnosis of chronic mastitis were found in 
the breast. In the remainder there was no 
recognizable local factor unless a large pen- 
dulous breast may be considered a dependent 
structure and prone to venous stasis. Ini- 
tially it was supposed that wearing a tight 
breast support may have slowed the venous 
circulation so that stasis plus a mild injury 
could have offered a possible explanation. 
Investigation, however, revealed that the 
patients wore a variety of breast supports 
that did not appear unusually tight. There 
was 1 instance of a previous thrombophle- 
bitis of the legs that had been associated with 
pregnancy. 

Two patients among the 43 had unilateral 
cataracts. One patient had a positive test for 
syphilis. Clinical histories were uniformly 
negative for diabetes, cardiovascular dis- 
eases, blood dyscrasis, and remote foci of 
infection. 


SYMPTOMS 


With the exception of 6 patients in whom 
the condition was discovered by accident or 
examination, the initial manifestation was 
characterized by the sudden appearance of 
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localized pain and tenderness. ‘These symp- 
oms were of mild to moderate severity and 
iad been present from a few days to 4 
nonths before examination. The average 
uration was about 2 weeks. Pain was re- 
‘rred to the axilla in 7 instances and to the 
»igastrium in 3. It was accentuated by rais- 
ig the arm in 8 patients, wearing a breast 
ipport in 3, and deep breathing in only 1. 
1 11 instances the patients had noticed, on 
\f-examination, either a groove in the skin 
a subcutaneous cord. One patient had 
»ticed a linear reddening of the skin. Fever, 
‘neral malaise, or other disturbances of a 
stemic nature were not experienced. 


{YSICAL FEATURES 


The essential and characteristic physical 
iding is a fibrous, indurated, and subcu- 
neous thrombophlebitic cord from 3 to 5 
iillimeters in diameter and of variable 
ngth. It is usually attached to the skin and 
ppears as a firm strand with a consistency 
milar to that of the vas deferens. In a typ- 
-al patient the breast is large and pendulous, 
nd on inspection there is no alteration of the 
ontour or skin surface. However, when the 
kin over the breast is stretched by raising 
ihe arm or tensed by pressing downward, a 
narrow and shallow cutaneous groove can be 
demonstrated. Not infrequently this linear 
depression will bifurcate into one or more 
branches. If the involved vein is on the in- 
ferior mammary surface and the breast is 
clevated, a ridge or web of skin suspended 
by the inelastic and thrombophlebitic vessel 
can be seen bridging the inframammary 
sulcus. On the undersurface of the breast 1 
to 3 ridges separated by 1 to 4 centimeters 
of skin have been seen. Palpation in the 
region of the groove or the web will reveal 
a slightly tender and fibrotic vein which ap- 
pears attached to the skin but is movable 
over the deeper structures. 

In 19 cases the cord was located mainly 
in the upper and outer quadrant of the 
breast, usually arising at the anterior margin 
of the lower axilla and curving medially 
toward the areolar for a distance of 4 to 18 
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Fic. 5. Fibrous thickening of vessel wall with the lumen 
partly occluded by an organizing thrombus. 


centimeters. In 17 of the cases the cord was 
felt only on the inferior surface of the breast 
and, after descending to or across the costal 
margin, it disappeared in the subcutaneous 
fat of the epigastric region. In 7 patients the 
cord could be felt from the anterior axillary 
fold curving around the lateral margin of 
the areolar. It then descended over the in- 
ferior surface of the breast, across the costal 
margin, and over the epigastric region before 
disappearing in the direction of the um- 
bilicus. Such cords usually measured from 
18 to 26 centimeters in length. In all in- 
stances the ends of the cord faded impercep- 
tibly into the subcutaneous fat. 

There was no significant axillary adenop- 
athy. Blood counts and bleeding and clotting 
times were not done routinely but when done 
determinations were within normal limits. 
The ages of the 42 female patients varied 
from 21 to 66 years, the average being 43.1 
years. The right side was involved in 22 cases 
and the left in 20. The male patient, aged 
78 years, developed 2 cords on the inferior 
surface of the left breast and anterior thorax 
2 weeks after local excision of a gynecomastia. 


PATHOLOGY 


In 1 patient who was operated upon, a 
fibrotic avascular vein was found in the sub- 
cutaneous fat about 8 millimeters below the 
skin surface. This vessel could be separated 
easily from the skin and the surrounding fat. 
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Biopsies were done in 4 additional patients. 
The histologic findings were consistent with 
those described by Mondor and Bertrand 
(9), revealing a sclerosing endophlebitis with 
either complete obliteration of the lumen or 
partial occlusion by an organized thrombus. 
There was little indication of an inflamma- 
tory reaction except as evidenced by a fibrous 
thickening of the vessel wall. 


TREATMENT AND CLINICAL COURSE 


A majority of the patients were observed 
without treatment. Antibiotics were given 
either intramuscularly or orally to a small 
number of patients who had considerable 
pain and tenderness. While the symptoms 
subsided promptly after 2 or 3 days of treat- 
ment, there was no evidence that such ther- 
apy caused an early disappearance of the 
subcutaneous cord. No anticoagulants were 
used because there was no suggestion of 
embolic phenomena. 

In 2 patients progression of the thrombo- 
phlebitis for several days was observed. As a 
rule symptoms subsided in about 2 weeks, 
and the deformity and palpable cord-like 
structure gradually disappeared within 6 
weeks to 2 months. In 1 patient an asymp- 
tomatic web on the inferior surface of the 
breast persisted for 10 months. Although only 
8 cases have been followed for a period 
varying from 1 to 6 years, it is significant 
that there has been no recurrence of the 
thrombophlebitis either locally or in other 
regions of the body in any of the 43 patients. 


SUMMARY 


The rare occurrence of thrombophlebitis 
involving the superficial veins of the breast 
and anterior and lateral chest wall in 43 pa- 
tients, 1 male and 42 females, has been de- 
scribed. It appeared following a mild trauma 
in 4 instances, a skin ulcer in another, and 
postoperatively in 14 cases. The etiology was 
not determined in 24 patients, although large 
and pendulous breasts of middle-aged women 
seem particularly prone to the spontaneous 


July 1955 


appearance of this condition. There was no 
apparent relationship to benign or malig- 
nant breast lesions. 

The principal symptoms of localized ten- 
derness and pain are relatively mild or ab- 
sent. The thrombophlebitic vessel appears as 
a slightly tender and firm subcutaneous cord- 
like structure which is attached to the over- 
lying skin. Elevation of the breast or stretch- 
ing the skin produces a deformity which is 
characterized either by a shallow groove or 
a narrow ridge. On the basis of skin retrac- 
tion and an indurated subcutaneous cord the 
infrequent but serious and erroneous diag- 
nosis of lymphatic permeation from an occult 
breast cancer is sometimes made. 

Biopsies may be done in doubtful cases, 
but as a rule the physical findings are suffi- 
ciently diagnostic. Treatment is rarely re- 
quired, since the thrombophlebitis subsides 
spontaneously and without recurrence, com- 
plications, or deformity. 
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\CQUIRED MEGACOLON 


PATHOGENESIS AND TREATMENT OF 


RRIGO RAIA, M.D., F.A.C.S., Sao Paulo, Brazil 


[IRSCHSPRUNG gave us a very clear picture 
' megacolon when he described his first 2 
ises of congenital megacolon and called 
tention to the fact that there were no 
ns of obstruction which would explain the 
 inical and pathologic pictures. 

But, in spite of the classical paper of 
lirschsprung, megacolon was the term used 
» describe not only the anatomoclinical 
ymplex which it represented but also the 
ilatations of the colon due to definite 
iechanical obstacles, such as narrowing of 
ie lumen, kinks, and bands. 

The pathogenesis of the disease became 
nown after the studies of Hurst and Rake, 
\morim and Corréa Netto, Vasconcelos 
nd Botelho, Cameron, Whitehouse and 
\ernohan, Swenson and associates, Bodian 
ind associates, and Ehrenpreis. The word 
negacolon is no longer “used in a broad 
ense. It indicates the clinical picture de- 
scribed by Hirschsprung and caused by 
agenesis or by a pathologic condition of the 
autonomic nervous system of the colon. 
Megacolon is a disease characterized by 
intestinal stasis, hypertrophy, and elonga- 
tion of one or more portions of the large 
bowel, more frequent in the sigmoid colon. 
In the strict sense of the term there is no 
mechanical intrinsic or extrinsic cause of 
obstruction. 

Based on these studies there are two types 
of megacolon—congenital and acquired. 
The first type, seen in the newborn or in 
the first years of life, is caused by a con- 
genital malformation—agenesis of the my- 
enteric plexuses of the terminal part of the 
colon—as proved by the studies of Swenson 
and associates. This type of megacolon is 
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frequent in the United States and the Scan- 
dinavian countries but it is seldom seen in 
our country. The other type, acquired 
megacolon, is seen chiefly in adults and it is 
acquired during the patient’s lifetime. The 
myenteric plexuses of the colon which were 
normal at birth are destroyed later by an 
agent still unknown resulting in disease of 
varying degree. 

In the present paper we deal with mega- 
colon of the adult patient, as we have had a 
large experience with this type which is 
common in Brazil. It has been the subject 
of much research in this country but its 
pathogenesis and treatment present prob- 
lems yet to be definitely solved. 

Its greater incidence is to be seen in the 
rural population. In Table I are listed the 
principal surgical diseases of the gastro- 
enterologic tract studied from April 1944 
through August 1952 in the Hospital das 
Clinicas da Faculdade de Medicina da 
Universidade de Sao Paulo. It can be seen 
that megacolon is more frequent than car- 
cinoma which in other countries is the most 
frequent surgical disease of the rectum and 
sigmoid. We have not found a similar pre- 
ponderant distribution of megacolon in 
other comparable foreign series. This report 
is based on the study of 205 cases of mega- 
colon seen in the First Surgical Clinic (Pro- 
fessor Alipio Corréa Netto) from 1936 
through 1953. 


PATHOLOGY 


The macroscopic and microscopic lesions 
of the colon must be recognized in order to 
understand the pathogenesis and the treat- 
ment of this disease. 

The gross pathologic picture is represented 
by marked dilatation and elongation of a 





70 Surgery, Gynecology ¢ Obstetrics - 


Fic. 1. 
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Fic. 2. 


Fic. 1. Longitudinal section of the sigmoid loop in a patient with megacolon, showing marked 


hypertrophy in several layers of the bowel. 


Fic. 2. Intermuscular plexus found in the rectum showing dense fibrous tissue with an infiltrate of 
eosinophils and neutrophils. No nerve cells are to be seen. Hematoxylin and eosin, X800. 


segment of the colon, more frequently the 
sigmoid colon, which occupies a great part 
of the abdominal cavity and pushes the 
hollow viscera upward and to the right. The 
dilatation ends more or less abruptly in the 
distal part of the colon, while in the proximal 
part it diminishes gradually. Sometimes the 
whole colon is dilated but the dilatation is 
more marked in the sigmoid colon. No or- 
ganic stenosis due to tumors, scars, kinks, 
and twistings is seen at operation or during 
autopsy, and there are no signs of extrinsic 
pressure. 

The wall of the rectum and sigmoid is 
thick; there is hypertrophy of both muscular 
layers. The thickening of the wall is more 
evident in the lower part of the rectum, and 
it becomes less and less evident in the upper 
part of the rectum until it blends with the 
normal part of the colon which shows no 
hypertrophy. There are cases in which the 
thickening of the wall reaches the cecum. 
Figure 1 shows the thickness of the intestinal 
wall and the hypertrophy of the muscular 
layers. Contrary to others we have found no 
evidence to support the hypothesis that 
megacolon is due alone to achalasia of the 
pelvirectal sphincter. 

The microscopic study of these specimens 
showed that there was hypertrophy of the 


longitudinal and circular muscular layers 
and that this hypertrophy was more evident 
in the caudal extremity of the intestine and 
diminished progressively upward. These data 
differ from those reported by Bodian, Mar- 
tin, and Stephens on congenital megacolon 
who studied the histopathology in 15 cases 
and found that in the segments where there 
was agenesis of the myenteric plexus there 
was no hypertrophy of the muscular layers. 
Muscular hypertrophy existed only in the 
dilated loop. The histopathologic lesions 
found in acquired megacolon were described 
by Cameron in 1928. In Brazil, Amorim and 
Corréa Netto in 1938 studied the myenteric 
plexuses of a patient with megaesophagus 
and megacolon and found degenerative 
changes in the plexuses of the esophagus and 
the colon. Etzel in 1934 confirmed the find- 
ings of Amorim and Corréa Netto and found 
in the colon lesions similar to those of the 
esophagus, that is, scars in the ganglia of 
Auerbach with disappearance of the nerve 
cells. 

In acquired megacolon, a topographic 
study of the lesions of the plexuses had not 
been made to date, and it was believed that 
they were more marked in the sphincters 
that exhibited achalasia. In order to study 
the topography of these lesions so as to reach 

















Fic. 3. 
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Fic. 3. Plexus of Auerbach in the rectum. Signs of ganglion cells can be seen concurrently 
with a fibroblastic condensation. Extrinsic preganglionic fibers, thick and varicose, are seen in the 
field. These are the only ones that remain unchanged. Bielchowsky-Gros., 400. 

Fic. 4. Plexus of Auerbach in the transverse colon. Note the nerve cell with vacuolized cyto- 
plasm and a discrete round cell infiltrate. Hematoxylin and eosin, 800. 
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iclusions of practical value concerning 
t! - treatment of this condition, a study was 
n ide of the myenteric plexuses of 12 patients 
‘10 had undergone surgery. In this study 
\ were helped by the pathologist Doctor 
\\ aria Luiza Mercadante Tavares de Lima. 
(/ne of our cases was also studied by H. E. 
\icMahon, pathologist of the New England 
Medical Center of Boston, who gave us a 
report on his study. 

In 11 patients, the myenteric plexuses of 
the specimen obtained at operation, consist- 
ing of part of the rectum and the sigmoid 
colon, were studied in serial sections. In 1 
patient who died as a result of bilateral 
atelectasis after the operation, a study was 
made of the plexuses of the terminal part of 
the rectum remaining after the operation. 
In 4 of these patients, we followed the sug- 
gestion of Swenson and also obtained a frag- 
ment of the cecum and ascending and 
transverse colons in order to study the 
plexuses of Auerbach. 

This study showed that the pathologic 
process in the myenteric plexuses was most 
marked in the distal part of the rectum and 
occupied a segment of about 10 to 20 centi- 
meters, beginning in the internal sphincter of 
the anus. In the most advanced cases the 
intramural plexuses were replaced by dense 


fibrous tissue with an infiltration of neu- 
trophils, lymphocytes, and some plasmo- 
cytes and eosinophils. In most of the sections, 
no nerve cells were to be found; in rare in- 
stances, a few degenerated nerve cells were 
noted with retraction of the cytoplasm and 
absence of the nucleus. Some of the nerve 
bundles showed infiltration by eosinophils 
and lymphocytes. In the less advanced cases, 
in which hypertrophy was less evident plexus 
lesions were fewer. ‘The nerve plexuses were 
formed by dense fibrous tissue in which a 
small number of cells were found, some 
normal in appearance, others showing a 
deeply colored cytoplasm and absence of the 
nucleus. Some of the plexuses in which the 
fibrous tissue was dense showed an inflam- 
matory infiltrate formed by eosinophils and 
neutrophils. Above this segment, in the most 
advanced cases, were severe plexus lesions, 
but less acute than those which were found 
in the segment just above the internal 
sphincter. Between the two muscular layers a 
few cells were to be found. It should be em- 
phasized that some of these cells were nor- 
mal, others degenerating, and still others 
completely degenerated. The degeneration 
was characterized by marginal dislocation 
of the nucleus, retraction, and diffuse col- 
oring of the nucleus, and the cytoplasm was 
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TABLE I.—DISEASES OF GASTROENTEROLOGIC 


TRACT 
Diseases No. of cases 
PO NOB soca. es diciin doar ois eatiwiees 1593 
RGN i Se i lc wiv ie hrs Sides os bos SE Ree 788 
Ce | 622 
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NNER 224i. icstoins xsdienioea Miataluine eran 343 
PRIM MIAND IN 53 occas a ers cee tore var 8iS 0 OG eo we PS alee 252 
Carcincma of the rectum and sigmoid............ 114 


retracted and hyperchromic. Some cells were 
represented by a large mass of granular 
basophilic cytoplasm and a nucleus. The 
distribution of the plexuses, with normal 
cells and cells in different degrees of de- 
generation, was irregular in these segments. 

In the biopsy sections taken from the 
cecum and the ascending and transverse 
colon, the pathologic condition was less 
evident and uniform in these different seg- 
ments. It was characterized by the presence 
of a few vacuolized nerve cells. In some the 
nucleus was of normal appearance while in 
others no nucleus was found. Around the 
plexuses was a discrete infiltrate of lympho- 
cytes. 

The severity of the pathologic process 
varied greatly along the colon. It was more 
pronounced in the terminal portion of the 
rectum where the myenteric plexuses were 
completely destroyed in the most advanced 
stages of the disease, the nerve cells having 
been completely replaced by connective tis- 
sue with round cell infiltration. In this seg- 
ment, the intensity of the lesion varied great- 
ly according to the duration of the disease, 
but, in any case, the condition was more 
marked here than in the other segments of 
the colon of the same patient. This fact led 
to the conclusion that the etiologic factor 
affected the normal plexuses which showed 
progressive cell degeneration. But whyshould 
lesions be more extensive in the rectum? 
Possibly the disease starts at this level and 
progresses upward. The location of distinct 
lesions of the autonomic nervous system is 
variable, but the segments in which they 
are most frequent are the cardiac and sig- 
moid-rectum. Murat demonstrated that the 
disposition of the cells of Dogiel is the same in 
these two segments of the digestive tract. 
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Whether the type I cells of Dogiel are more 
susceptible to the etiologic agent is not yet 
clear and would be difficult to explain. 

Besides these pathologic conditions of the 
colon similar lesions may also be found in 
the stomach, duodenum, ileus, and ureters, 
These lesions were studied by Corréa Netto, 
Etzel, Vasconcelos and Botelho. The lesions 
of the heart were studied by Ramos and 
Oria and the gastric lesions by Corréa Netto 
and Raia. The pathologic picture is less 
evident depending on the involvement of the 
autonomic nervous system. Their location 
varies greatly. The esophagus, colon, stom- 
ach, or heart may be the site with no ex- 
planation for this diversity of location. 

Megacolon may be the only manifestation 
of the disease, but it may also be associated 
with other lesions, as seen in Table II in 
which are listed the diseases associated with 
over 205 patients with megacolon. 

From a pathologic study we have con- 
cluded that acquired megacolon is a pro- 
gressive disease not only of the colon but also 
of the whole organism. The surgeon certainly 
sees patients in different stages of develop- 
ment of the disease. This fact has often been 
forgotten and the different stages have been 
designated as different diseases. 


ETIOPATHOGENESIS 


All the theories that have been brought up 
to explain the etiology of megacolon will not 
be discussed. In our country the dominant 
idea is that the lesions of the myenteric 
plexuses are secondary to a nutritive de- 
ficiency. In favor of this theory we have the 
greater incidence of megacolon in patients 
from the rural zone. After studying the result 
of the experiments of McCarrison (1921) 
and Shimazono (1927) in animals subjected 
to B, avitaminosis with chronic intestinal 
stasis, dilatation of the colon, destruction of 
the plexuses of Auerbach, gastric distention 
and stasis, and after analyzing the picture of 
beriberi, Etzel concluded that megaesoph- 
agus-megacolon was due to a chronic B; 
avitaminosis causing a degenerative lesion 
of the whole autonomic nervous system. 
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\n important question is whether the 
ev ology of congenital megacolon is the same 
as that of acquired megacolon. As we have 
sen, Dalla Valle, Whitehouse and Kerno- 
hen, Swenson and associates, Bodian and as- 
so iates, and Ehrenpreis described agenesis 
of he myenteric plexuses in congenital mega- 
co on. On the contrary, as the studies of 
A: v.orim and Corréa Netto, Etzel and Vas- 
co celos and Botelho showed (confirmed by 
y»» studies) in acquired megacolon a vary- 
n degree of degeneration occurred in the 
pl xus cells indicating that the plexuses had 
be n normal when the patient was born and 
th t they had degenerated during the pa- 
tic 1t’s life, because of a nutritive deficiency — 
pr bably B, avitaminosis. Can this same de- 
fic ency explain the absence of the develop- 
m at of the plexuses in congenital mega- 
coon? In support of this theory Finney, 
D. ila Valle, and Bodian observed the fa- 
m ial occurrence of congenital megacolon, 
le: ding to the belief that a deficiency in the 
or.,anism of the mother could be responsible 
fo: the agenesis of the plexuses. But if this 
were true how could such a low incidence of 
congenital megacolon in Brazil be explained? 
In our analysis of 205 cases, there was not a 
single case of congenital megacolon. It is, 
therefore, difficult to explain the facts ob- 
served in relation to the same etiologic agent. 
Further studies will have to be made in order 
to bring some light upon this question. 

To explain what happens in the esophagus 
and colon in cases of megaesophagus and 
megacolon Hurst brought up the theory of 
achalasia which has been accepted by the 
majority who have studied the problem. Ac- 
cording to Hurst the lesions of the myenteric 
plexuses interfere with the functional har- 
mony that exists between the sphincter and 
the intestinal muscles and this interruption 
causes achalasia. The exact site of these 
lesions is not referred to by Hurst but the 
impression given is that the lesions are local- 
ized in the sphincter, as can be deduced 
from his name for the condition, since 
achalasia means lack of relaxation of the 
sphincter. 


= & 








Raia: PATHOGENESIS AND TREATMENT OF ACQUIRED MEGACOLON 73 


TABLE II.—DISEASES ASSOCIATED WITH 
MEGACOLON 


Diseases No. of cases 
CCRC LOCC T ETRE LET CLIC 69 
Betas 08 Une G... «wc 5 ce ee cece: 7 
Megaduodenum................ neeamere ome as 3 
NEM ceo kaos cwcecees 4 2 
WRN Ss 5 562 5054. ween de ep ites neces 2 


But, if the topography of the histopatholog- 
ic lesions is carefully studied, these lesions are 
not seen to be localized at the level of the 
sphincter. They are more marked in a seg- 
ment 10 to 20 centimeters long extending 
from the internal sphincter of the anus up- 
ward, and they become less evident in the 
extension of the colon. Reviewing the studies 
of Etzel on megaesophagus the same thing 
is noted: generalized lesions, more marked 
in the juxtacardiac segment and less marked 
in the rest of the esophagus. 

In view of these facts the simple explana- 
tion given by Hurst does not explain all the 
motor disturbances seen in megacolon. We 
believe that the myenteric plexuses co-or- 
dinate the peristaltic movements of the in- 
testines with the movements of opening and 
closing the sphincters in order to promote 
evacuation of the bowels. When the myen- 
teric plexuses of an intestinal segment are 
diseased, this functional harmony is de- 
stroyed. The peristaltic waves to this seg- 
ment are disrupted; they lose their continu- 
ity as if the myenteric plexuses did not 
exist. We believe that the segment of bowel 
in which the lesions are found contracts 
because it is also hypertrophic. But, its 
contraction is no longer synchronous with 
the peristaltic movements and with the 
movements of opening and closing the 
sphincter, so that the complex mechanism 
of intestinal and sphincteric contractions is 
not harmonious. Intestinal evacuation is 
not possible and fecal stasis results. 

Swenson, Rheinlander, and Diamond 
studied the motility of the colon in congeni- 
tal megacolon and observed that the agang- 
lionic portion does not contract. Such stu- 
dies have not as yet been made in acquired 
megacolon, but we believe that the function 
of the muscle layers of the terminal portion 
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Fic. 5. 


Fic. 5. Resection of the pelvirectal sphincter. A band 
3 inches wide formed by the serous and muscular layers 
is cut off from the anterior surface of the sigmoid and 
rectum. 

Fic. 6. Resection of the internal sphincter of the anus. 


of the colon, where the lesions are most 
marked, is a little different from that seen 
in congenital megacolon. 

In our interpretation of the mechanism 
of achalasia, the plexus degeneration does 
not take place at once, but slowly and pro- 
gressively. The lesions in the rectum which 
are progressive in extent and intensity are 
localized first in a small segment of the 
plexuses and later others develop. The dif- 
ficulty of evacuation is also progressive and 
leads to hypertrophy of the intestinal wall 
which tends to counteract the obstacle to 
evacuation. When the lesions are limited the 
hypertrophy of the intestinal muscles can 
overcome the obstacle, but, as the lesions 
progress, it becomes impossible. Instead of 
achalasia in our opinion peristaltic asyn- 
chronism would be a better term. 


TREATMENT 


The treatment of megacolon has under- 
gone many changes according to the etio- 
pathogenic conception of different authors. 
We shall present only the two surgical pro- 
cedures with which we have had more ex- 
perience: sphincterectomy and rectosigmoi- 
dectomy. Of our 205 cases, 41 patients were 
submitted to sphincterectomy and 90 to 
rectosigmoidectomy. 
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Fic. 6. 






Fic. 7. 


A semicircular incision is made at the left side of the 
anal orifice (Corréa Netto). 

Fic. 7. Resection of the internal sphincter of the anus, 
The internal sphincter is dissected and about one-third 
of its length is resected (Corréa Netto). 


Sphincterectomy. Following Hurst’s theory 
that megacolon is secondary to achalasia of 
one of the functional sphincters of the colon, 
Corréa Netto devised an operation consist- 
ing of excision of the sphincter in achalasia ~ 
so that the sphincter would no longer be an 
obstacle to passage of intestinal contents. 

The most frequent sphincterectomies are 
those of the pelvirectal sphincter and of the 
internal sphincter of the anus; therefore, we 
shall describe the operative technique based 
on the studies of Corréa Netto. 

Resection of the pelvirectal sphincter.— 
The patient is placed in Trendelenburg’s 
position. The incision is in the midline, 
from the umbilicus to the pubis. An incision 
is made in the cul-de-sac of Douglas; the 
anterior face of the rectum is separated 
from the bladder in the man, and the cervix 
of the uterus and the posterior face of the 
vagina in the woman. The assistant pulls 
up the intestine, and the surgeon cuts off 
from the anterior face of the intestine a band 
3 inches wide which is formed by the serous 
and the muscular layers. The upward limit 
is the promontory, and the incision should 
extend downward as low as possible behind 
the bladder. Care should be taken not to 
perforate the mucous membrane. If this 
should happen, the perforation should be 
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losed with No. 00 atraumatic catgut. The 
rectum is peritonized and the wall closed. 

Resection of the internal sphincter of the 
inus.—A semicircular incision is made at 
he left side of the perineum around the 
nus. The external sphincter is retracted 
nd under it is the internal sphincter, which 

dissected and about one-third of its length 
resected. 
Forty-one patients were submitted to par- 
il sphincterectomy, distributed as follows: 
irtial sphincterectomy of the internal 
shincter of the anus, 9; partial sphincterec- 
my of the pelvirectal sphincter, 24; com- 
ned sphincterectomy of the pelvirectal 
nd the internal sphincter of the anus, 8. 

The results were as follows: 
1. In the 9 cases in which partial sphinc- 
rectomy of the internal sphincter of the 
nus was performed, there were no post- 
perative accidents. Four of the patients in 
iis group did not return for follow-up stu- 
ies; 2 were not improved and were sub- 
aitted to a more extensive rectosigmoidec- 
omy; 3 were followed for 1 month, 1 year, 
nd 2 years respectively and had daily in- 
estinal movements. 

2. In the 24 cases of partial sphincterec- 
omy of the pelvirectal sphincter 19 patients 
had a normal postoperative recovery and 5 
died (mortality of 20.8 per cent). (The cause 
of death was perforation of the sigmoid and 
peritonitis in 4 cases and hemorrhagic in- 
farction of the lung in 1 case.) Of the 19 pa- 
tients who survived: 10 returned for follow- 
up examination; 2 were followed for 3 and 
9 months and had daily bowel movements; 
2 had normal movements for 18 and 21 
months and then the symptoms recurred 
(one of these was submitted to rectosig- 
moidectomy); 5 were not improved, 3 of 
these submitted to rectosigmoidectomy. 

3. In the 8 instances of partial sphinc- 
terectomy plus resection of the internal 
sphincter of the anus, 1 patient died in the 
postoperative period from perforation of the 
sigmoid and peritonitis (mortality 12.5 per 
cent). Of the other 7, 1 was improved in the 
immediate postoperative period but did not 
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Fic. 8. Specimen from a patient with megacolon who 
had previously undergone a pelvirectal sphincterectomy 
and later a rectosigmoidectomy. Observe the scar which 
re-establishes the continuity of the circular muscular 
fibers. 


return for follow-up study; 3 were not im- 
proved, 2 of whom were submitted to rec- 
tosigmoidectomy; 3 did well for 15 months, 
2 years, and 3 years respectively. At the 
end of this time all had recurrences and 
were submitted to rectosigmoidectomy. 

In our opinion the failure of these opera- 
tions was mainly due to the three following 
circumstances: (1) The lesions of the myen- 
teric plexuses are not localized in the sphinc- 
teric zone but extend upward. Resection of 
one of the sphincters does not remove the 
entire obstacle to fecal transit. (2) The bor- 
ders of the intestinal muscles may reunite 
through the formation of scar tissue as seen 
in Figure 8 and the conditions prior to 
operation are re-established. (3) Sphinc- 
terectomy removes only a band of muscle of 
the rectum and sigmoid; in the rest of the 
segment the plexus lesions remain as an 
obstacle to intestinal evacuation. 

The temporary satisfactory results ob- 
tained with sphincterectomies are the re- 
sult of the following facts: (1) Partial resec- 
tion of the intestinal muscles diminishes for 
a time the obstacle against intestinal evac- 
uation, and the muscles from above can 
evacuate the intestinal contents. (2) The 
hygienic habits suggested to the patient 
during the postoperative period improve the 
tonus of the intestinal wall and intestinal 
evacuation is enhanced. (3) The satisfac- 
tory results that are sometimes obtained 
may be conditioned to the degree of inten- 
sity of the lesions of the colon. Probably the 
cases of megacolon with discrete lesions are 
improved by sphincterectomy. 
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Fic. 9. Rectosigmoidectomy. Abdominal stage. The 
sigmoid and rectum are freed to the insertion of the 
levator ani muscles after ligation of the superior and 
medial hemorrhoidal vessels. 


In retrospect, we believe that, in the 
majority of cases, sphincterectomy elimi- 
nates only part of the obstacle and its effects 
are transitory. Rectosigmoidectomy, an op- 
eration which resects that part of the intes- 
tines showing the more marked plexus 
lesions, is more in accord with the pathogen- 
esis of the condition. 

Rectosigmoidectomy. Colectomy was one of 
the first operations suggested for the treat- 
ment of megacolon. However, the princi- 
ples upon which this procedure was based 
were wrong, as dilatation of the colon was 
thought to be the cause of the condition and 
the operation removed only the dilated por- 
tion with poor results since the cause of the 
condition was not eliminated. Histologic 
studies have shown that the cause of mega- 
colon is disease of the plexuses of Meissner 
and Auerbach, which is more marked in the 
terminal portion of the rectum. In order to 
eliminate the obstacle to intestinal evacua- 
tion it is necessary to resect this part of the 
intestine, which was not done in the pre- 
vious colectomies. 

In 1934, when Corréa Netto published a 
description of his technique of partial 
sphincterectomy, based upon a more com- 
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plete knowledge of the etiopathogenesis of 
the condition, he called attention to the im- 
practicability of the colectomies which had 
been performed thus far. He based his 
opinion on the fact that it was necessary to 
resect not only the dilated segment of the 
colon but also the distal portion of the bow- 
el since this was the portion in which the 
sphincter was located. In accord with this 
idea, in 1940, Corréa Netto published his 
first case of rectosigmoidectomy, performed 
in a patient with megacolon who previously 
had been submitted to a pelvirectal sphinc- 
terectomy and resection of the internal 
sphincter of the anus with no improvement. 

Since that date this operation has been 
performed in 90 patients at the infirmary. 
The method used was not always the same, 
as the problems and technical difficulties 
were met as they arose. We shall discuss the 
different methods used and the results ob- 
tained, before we describe our current pro- 
cedure of choice. 





Fic. 10. Rectosigmoidectomy. Perineal stage. The 
distal stump of the intestine is everted. The sigmoid is 
grasped by a curved forceps and pulled through the 
anal canal. 

















In the first 19 cases the operation per- 
formed was a rectosigmoidectomy by the 
null-through technique of Babcock-Bacon 
3 cases) and Dimitriu and Stoia (16 cases). 
n all these cases the sigmoid was pulled 
hrough the anal canal and was longitudi- 
ally divided in two halves which were su- 
ured to the skin of the perineum. Eight to 
0 days afterward the excessive part of the 
gmoid was resected. Thus a cicatrization 
y second intention was obtained between 
ie sigmoid and the position of the anal 
inal that remained. 

Results in the 19 patients thus operated 
pon were as follows: Twelve patients had a 
ormal recovery with no complications. Of 
iese, 4 did not return for the follow-up 
udies; 2 had daily bowel movements but 
ad incontinence 2 and 3 months after they 
vere discharged; 6 had daily bowel move- 
1ents—1 was followed for 2 months, 2 for 1 
ear, and the remaining 3 for 3 years. Seven 
vatients presented the following complica- 
ions in the immediate postoperative peri- 
id: 3 had an abscess at the rectosigmoid 
unction and partial stenosis that was later 

‘orrected—2 of these patients were not seen 
in the follow-up but 1 had normal evacua- 
tions after 4 years; 1 had a rectopubic 
fistula which closed with antibiotic treat- 
ment; 3 with necrosis of the sigmoid stump, 
developed peritonitis and died (16 per cent). 

Not satisfied with these results we started 
using a modification of the Swenson tech- 
nique. This operation was initially per- 
formed in one stage. Later the same opera- 
tion was done in three stages: (a) colostomy, 
(b) rectosigmoidectomy with pull-through 
of the sigmoid or descending colon, (c) 
closure of the transverse colostomy. Today 
this operation is done in two stages: (a) 
rectosigmoidectomy with pull-through of 
sigmoid or descending colon and colos- 
tomy; (b) closure of transverse colostomy. 

Seventy-one patients have been operated 
upon by this technique. In 12 the operation 
was performed in one stage, in 32 in three 
stages, and in 27 in two stages. We shall 
analyze the results obtained. 
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Fic. 11. Rectosigmoidectomy. Perineal stage. The 
sigmoid is telescoped through the everted distal stump. 


Of the 12 patients operated upon in one 
stage, 4 patients had a normal postopera- 
tive course with no accidents; of 3 who had 
daily bowel movements 1 was continent 4 
months after the operation, 1 was incon- 
tinent during the night 3 months after oper- 
ation, 1 was continent 2% years after the 
operation. Five patients had partial disrup- 
tion of the intestinal suture, 3 of whom had 
rectopubic fistulas, 1 a rectoperineal fistula, 
and 1 a localized abscess in the suture line; 
1 patient had total disruption of the recto- 
sigmoid suture. In 5 of these patients a tem- 
porary transverse colostomy was required 
while the fecal fistulas healed. ‘Two patients 
died, one from bilateral atelectasis and the 
other from disruption of the intestinal su- 
ture and peritonitis (16.6 per cent). 

Owing to the complications which had 
occurred when the operation was performed 
in one stage we decided to do the operation 
in three stages. Thirty-two patients were op- 
erated upon in three stages with the follow- 
ing results: 20 had an uneventful postoper- 
ative course; 9 were followed for 3 to 15 
months and had daily movements with good 
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Fic. 12. Rectosigmoidectomy. Perineal stage. First 
row of suture of the sigmoid and the anal canal. 


continency; 11 had daily movements and 
good continency when they were discharged 
from the hospital, and they did not return 
for follow-up studies. Twelve patients had 
postoperative complications: 2 had partial 
disruption of the anastomosis; 3 had suppu- 
ration at the transverse colostomy; 4 had dis- 
ruption at the colostomy; 4 had partial dis- 
ruption at the site of the anastomosis of the 
transverse colon after closure of the colos- 
tomy; 1 had a rectovaginal fistula; 1 had 
disruption of the anastomosis and had to 
submit to the second stage of the operation 
again; 1 died from operative shock (mortal- 
ity 3.1 per cent). All but this last patient 
were discharged in good condition having 
daily bowel movements. 

In the second stage of the operation for- 
merly we left a suprapubic drain but now 
the drainage is done in the perineum. In the 
patients submitted to this type of drainage 
there were only several slight complications. 
Those patients in whom a sinus developed or 
a small disruption of the anastomosis passed 
blood through the anus before its occurrence. 
This led to the belief that the disruption 


TABLE III.—RESULTS OF RECTOSIGMOIDECTOMY 


Authors Year No.ofcases Deaths Cures Failures 
Swenson...... 1950 52 1 50 1 
Stephens...... 1951 40 3 36 1 
UU 1950 21 21 
Wentzel Smith. 1950 7 7 
Ehrenpreis.... 1951 20 19 1 
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Fic. 13. Rectosigmoidectomy. Perineal stage. Second 
row of suture of the sigmoid and the anal canal. 





was caused by a hematoma forming in the 
pelvis because of inadequate drainage and 
evacuating through the line of suture. For 
this reason drainage through the perineum 
was instituted. 

This two stage technique has been used in 
27 patients with good immediate results: 3 
had a small disruption of the suture and 2 
had fistulas which closed in a short while 
with no other complications. 

The results obtained with rectosigmoidec- 
tomy in two and three stages seem to be the 
most satisfactory. The mortality was low (1 
death in 59 cases) and the complications due 
to the operation did not endanger the pa- 
tient’s life, chiefly because the transverse co- 
lostomy reduces the likelihood of the most 
dangerous complication, i.e., disruption of 
the suture line. If the results of the opera- 
tions in one stage are compared with those 
in two and three stages, transverse colos- 
tomy has made the procedure much safer 
than it was before. Our results parallel those 
of Swenson, Stephens, Hiatt, Wentzel Smith, 
and Ehrenpreis, who performed a similar 
operation in cases of congenital megacolon 


(Table III). 
SUMMARY 


There are two types of megacolon: con- 
genital and acquired. A study was made of 
205 cases of acquired megacolon, a condi- 
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tion which is very common in Brazil. The 
symptoms, diagnosis, and pathologic anat- 
omy of the condition were studied. Hyper- 
tr ophy of the longitudinal and circular lay- 
e:. of the colon was observed, more evident 
ji: the terminal part of the rectum. In a 
st dy of the topography of the lesions of the 
n enteric plexuses, it was observed that the 
c. 1dition was more evident in the terminal 
p. t of the rectum (10 to 20 centimeters), 
le marked in the segments immediately 
al ove, and even less evident in the rest of 
tt colon. 

‘he most plausible explanation for the 
et ology is on the basis of a nutritive defi- 
ci: 1cy, most probably a B, chronic avitamin- 
os . The author believes that the pathogen- 
es can best be explained by a modification 
o! iurst’s theory of achalasia. An asynchro- 
n} m exists between the peristaltic move- 
m nts of the colon and the terminal segment 
o| the sigmoid and rectum causing fecal 
st. SIS. 
in a study of the treatment of the condi- 
n two surgical procedures—sphincterec- 
t-my and rectosigmoidectomy—were re- 
viewed. The immediate and late results 
were studied in 41 patients operated upon 
by partial sphincterectomy. An analysis was 
nade of 90 cases in which rectosigmoidec- 
tomy was performed by different techniques. 
From this study it was concluded that the 
best surgical method for the treatment of 
megacolon is rectosigmoidectomy performed 
in two or three stages by Swenson’s tech- 
nique. Emphasis is placed upon the fact that 
after operation for acquired megacolon the 
patient should receive a diet rich in vitamins 
to avoid the development of lesions of the 
myenteric plexuses which could cause recur- 
rence of the megacolon. 


— 
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By RETROPUBIC PROSTATECTOMY is meant the 
removal of the prostate gland in part or in 
its entirety through a suprapubic extravesi- 
cal incision. The reason for operating 
through the space of Retzius is to prevent 
the various complications which occur after 
the transurethral, perineal, or suprapubic- 
transvesical operation. 

Although stricture may occur after any 
urethral instrumentation, this complication 
is more frequent and severe after transure- 
thral resection than following other types of 
prostatectomy. In some instances fibrosis of 
the vesical neck and posterior urethra causes 
persistence of infection, frequency, and dys- 
uria for a long time. If removal of the hy- 
perplastic tissue is incomplete, hemorrhage 
occurs some months or even years later. 
Therefore, in these days when the mortality 
rate is low and the morbidity usually not 
severe from any type of prostatectomy, the 
transurethral operation should be avoided 
if there is any danger of damaging the 
urethra or delaying permanent recovery. 

However, many of the obstructing glands 
are small and should be removed ‘trans- 
urethrally provided the urethra is of ade- 
quate caliber. The same applies to the 
moderate-sized carcinoma which has ex- 
tended beyond the capsule so that radical 
prostatectomy is of no avail. The use of small 
instruments which do not divulse the urethra 
and the use of the minimum amount of cur- 
rent for cutting and coagulating will reduce 
the incidence of complications from cicatri- 
cial tissue. 

For many years we performed all radical 
prostatectomies perineally for operable car- 
cinoma and also removed many of the benign 
obstructions by that route. Nevertheless, 
perineal prostatectomy has the disadvantage 


INDICATIONS FOR AND RESULTS IN 
RETROPUBIC PROSTATECTOMY 
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of practically always producing sexual im- 
potence. Although urinary incontinence is 
liable to occur after any type of prostatec- 
tomy, that dreaded complication is more 
frequent after the perineal operation than 
after the other types of prostatectomy. Worse 
yet is the persistence of a vesicoperineal 
fistula, with the patient’s clothes and legs 
continually soaked by urine. Poor rectal 
control also occurs after the perineal opera- 
tion more often than the literature indicates. 

More shock is produced by the supra- 
pubic-transvesical operation and more pain 
during the postoperative period follows this 
procedure than other types of prostatec- 
tomies. The bladder capacity remains limit- 
ed for some time. Therefore, the patient is 
likely to have persistence of frequency and 
nocturia. 

Nevertheless, when a concomitant condi- 
tion to an obstructing gland, such as a vesi- 
cal diverticulum or neoplasm, requires the 
opening of the bladder, it may be advan- 
tageous to remove the gland transvesically. 
Then the bladder neck should be exposed, 
bleeders ligated, and the bladder and ab- 
dominal walls closed completely. The post- 
operative drainage by a catheter in the 
urethra will reduce the suffering as com- 
pared with the use of a suprapubic tube. To 
reduce to a minimum the postoperative 
vesical spasm and pain, packs in the pro- 
static cavity or rigid tubes for suprapubic 
drains should not be used. If the bleeding 
cannot be controlled, the bladder incision 
should be left open, for it is a fact that the 
patient may bleed so as to require trans- 
fusion but he will not bleed to death after 
enucleation of the gland provided that the 
bladder remains unobstructed. Then after 
the bleeding ceases, a catheter may be 
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Fic. 1. 


Fic. 1. Table-supported retractor. 
Fic. 2. Exposure of the prostatic capsule. 


placed transurethrally and the incision al- 
lowed to heal. 

The first retropubic prostatectomy ap- 
pears to have been performed by Van 
Stockum in 1908. The operation was per- 
formed later by others but it remained for 
Millin to demonstrate the real merits of the 
procedure. In his original paper he dis- 
cussed the complications which commonly 
occur after the suprapubic-transvesical, peri- 
neal, and transurethral operations, and 
stated, “In view of these facts no progressive 
urological surgeon can view with com- 
placency this result in the treatment of pro- 
static obstruction.” 


MATERIAL 


From July 1, 1951, to June 30, 1954, the 
members of our group performed 238 retro- 
pubic prostatectomies for benign obstruc- 
tion, 12 for early carcinoma, 291 transure- 
thral resections, and 27 transvesical prosta- 
tectomies combined with vesical diverticu- 
lectomy. The results confirm the basic 
principle set forth by Millin that an opera- 
tion through the space of Retzius avoids 
damage to the structures which are impor- 
tant to vesical and urethral function. Post- 
operative cicatrization in the space of 
Retzius does not interfere with vesical or 


Nelson: INDICATIONS FOR AND RESULTS IN RETROPUBIC PROSTATECTOMY 81 





Fic. 2. 


urethral drainage. Surgical shock and post- 
operative pain were definitely less after the 
retropubic procedure than after the trans- 
vesical operation. In our experience the 
outstanding feature is the prompt recovery. 
After removal of the catheter the majority 
of patients have very little dysuria or fre- 
quency of urination. The clearing of pus 
and organisms from the urine was more 
prompt than after any of the other types of 
prostatectomies. 

Another factor that contributes to the 
early, complete, and permanent return of 
normal vesical function after the retropubic 
operation may be the interruption of the 
enlarged sinuses in the prostatic capsule. 
With hyperplasia of the gland there is, prac- 
tically always, enlargement of the blood 
sinuses in the capsule. When these sinuses 
are unusually enlarged the condition is com- 
parable to varicosity of the lower extremity. 
If varicosity of the leg causes suffering, the 
patient usually gets relief from either liga- 
tion or stripping of the veins. Therefore, it 
seems logical that the ligation of sinuses in 
the prostatic capsule incident to the retro- 
pubic procedure may definitely be of ad- 
vantage. 

When a carcinoma is confined within the 
surgical capsule, radical prostatectomy can 
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Fic. 3. Prostatic cavity after the enucleation of the 
gland. 


be performed through the space of Retzius. 
By this route the seminal vesicles with their 
sheaths can be readily exposed and com- 
pletely removed. Since the perineal muscles 
are not disturbed, the hazards of urinary 
incontinence are less than after a perineal 
operation. When perineal biopsy is neces- 
sary to establish the diagnosis, the procedure 
can be performed through a small perineal 
incision with practically no hazard of urinary 
incontinence. If indicated, radical retro- 
pubic prostatectomy can then be performed 
a few days later. 

Two types of obstructing prostate which 
are usually considered unsuitable for the 
retropubic operation are the fibrous pros- 
tate with fibrous vesical neck and the large 
carcinomatous gland. We have had excellent 
results after removing these retropubically. 
In neither type can the tissue be shelled by 
the finger. It must be removed by a cutting 
loop. By coring out the infiltrated tissue so 
that the prostatic urethra and the vesical 
outlet become pliable, voiding and urinary 
control are more satisfactory than when that 
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portion of the urinary tract is rigid. How- 
ever, no operation will produce lasting good 
results in the presence of a rapidly growing 
carcinoma which fails to yield to hormonal 
therapy. 

In the majority of instances the history, 
physical examination, measuring of residual 
urine, and palpating the gland will give 
sufficient information to determine the type 
of operation that should be performed. 

However, before proceeding with pro- 
static surgery, a study of the upper urinary 
tract, at least intravenous pyelography, 
should be made in each instance. The use of 
a compression belt (2) during the excretion 
of the opaque media has added real effici- 
ency to intravenous pyelography. 

Regardless of the size of the gland, reten- 
tion of the urine can be caused partially or 
entirely by other factors, such as vesical 
diverticulum, faulty detrusor muscle, neuro- 
genic lesion, or stricture of the urethra. 
Therefore, if there is any question as to the 
cause of the obstruction, calibration of the 
urethra, cystometry, and cystography should 
be performed. 

To rule out nonopaque stone or neoplasm 
of the bladder, cystoscopy should precede 
retropubic prostatectomy. The cardiovas- 
cular system should also be investigated. 

A patient with a thin abdominal wall can 
be operated upon with the ordinary surgical 
instruments. However, certain special in- 
struments facilitate and expedite the opera- 
tion. A table-supported retractor (Fig. 1), a 
boomerang needle, several Babcock forceps, 
and long hemostats are advantageous, par- 
ticularly if the patient is corpulent. 

By the addition of a vasopressor (neo- 
synephrine) to the spinal anesthetic sub- 
stance the anesthesia is prolonged several 


TABLE I.—RESULTS OF OPERATION FOR PROSTATIC OBSTRUCTION AND FOR CARCINOMA 


No. of 
deaths Mortality 
No. of within rate, 
Procedures patients 30 days per cent 

RREODUDIC 6.5.5. 655.6 se.0:0:0: 238 5 21 
Radical retropubic....... 12 0 os 
APANSUPETATAL . 5 6:5. o:5.5:56505: 291 4 1.33 
SERDIVERCE i scicis so vaso 27 0 _- 





Average No. Postop. hemorrhage necessitating Average No. 
grams tissue —____transurethral coagulation. hospital 
removed No. Per cent days 
61 14 5 10 
38 0 — 13 
16 19 6.5 8 


66 0 _ 13 
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liours. The relaxation during the operation 


; excellent and the patient is free from 
ain for several hours; consequently, very 
‘w narcotics or analgesic medications are 
ecessary. During the 4 years that we have 
sed this type of prolonged anesthesia, in 
one of these patients have we noticed 
i1rombophlebitis or embolism. In addition 
) the regional anesthesia, if the patient is 
yprehensive, he is given just enough pen- 
thal sodium intravenously to make him 
slivious of his surroundings. 


PERATION 


After the preparation of the skin and 
lacing of the towels, the stanchions for the 
‘tractor are placed in the slots for the 
ioulder braces on each side of the operat- 
ig table. After the draping is completed, a 
‘ansverse incision a few centimeters about 
he pubes is made through the skin, fat, and 
iscia. The end of the incision is brought in 
uxtaposition to the inguinal ring on each 
ide. The rectus muscles are separated and 
he tissue reflected from the pubis to ex- 
ose the anterior surface of the prostate 
‘land (Fig. 2). The ring of the retractor is 
placed on the stanchions and the retracting 
blades are placed as needed. To obtain ade- 
quate exposure, a spatula blade is used to 
hold the bladder out of the way. Two rows 
of sutures are placed transversely in the 
anterior surface of the prostatic capsule. A 
transverse incision is made between the 
rows of sutures and the hyperplastic tissue 
of the gland is exposed. 

The enucleation of the gland from with- 
in the surgical capsule is performed simi- 
larly to that in the suprapubic-transvesical 
operation. To prevent contracture of the 
vesical neck and postoperative obstruction, 
J. L. McCormack, a member of our group, 
devised a plastic procedure at the junction 
of the bladder and prostatic cavity (Figs. 3 
and 4). The bleeders are clamped and 
ligated. After the bleeders have been con- 
trolled, a bag catheter is placed through 
the urethra and the bag distended in the 
bladder. 


Bladder 
wall 
sutured to 
prostatic 
capsule --~ 


Af removed 


Z ‘Prostatic cavity 


Fic. 4. Plastic procedure on vesicoprostatic margin, 


Hemostasis at the time of operation is not 
difficult, but postoperative oozing from the 
prostatic capsule occurs frequently after the 
anesthesia subsides. We have used various 
substances to reduce postoperative bleed- 
ing, some by mouth, others parenterally. 
None of these has in our hands been of 
definite value. At the present time we believe 
that preoperative vesical drainage is the 
only means to reduce postoperative oozing. 
Regardless of the amount of residual urine, 
the preoperative drainage will reduce post- 
operative bleeding when dealing with a 
large gland. Active arterial bleeding may 
occur after any type of prostatectomy. When 
indicated, transurethral coagulation of the 
bleeding point can readily be accomplished 
after the retropubic operation. In most in- 
stances, 1 unit of blood is given during the 
operation. 

The prostatic capsule is closed preferably 
in two layers, using No. 0 plain catgut for 
the inner layer and No. 0 chromic for the 
outer layer. 

Osteitis pubis has been reported as a 
frequent complication after retropubic pros- 
tatectomy. As no one has isolated the specif- 
ic microorganism which causes this com- 
plication and, inasmuch as it has occurred 
more frequently when the space of Retzius 
has been inadequately drained, I believe 
that pent-up tissue fluid is an extremely 
important etiologic factor in osteitis pubis. 
To date, no osteitis pubis has developed in 
our series of patients. 

Distally to the incision a stab wound is 
placed through the skin, fat, and fascia 
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through which is placed two drains. These 
are made so as to be practically nonobstruct- 
able. A small rubber tube is split except at 
the end that remains outside of the skin. The 
split end is pulled into a fenestrated Penrose 
drain. One drain is placed on each side of 
the prostatic capsule. These drains are left 
in place for 6 days. Trauma to the pubic 
bone should, of course, be avoided. 

After the drains have been placed, the 
rectus muscles are approximated by inter- 
rupted sutures of No. 0 plain catgut. The 
fascia is closed by No. 0 chromic catgut and 
the skin by silk. 

After the patient has returned to bed, the 
indwelling catheter is connected to a Y tube 
which is placed at the level of the bladder. If 
there is bleeding the tube is squeezed from 
time to time to clear the catheter of clots. 
No irrigation is used unless the catheter be- 
comes obstructed. If irrigation becomes 
necessary, normal saline or a nonhemolyzing 
solution should be used. Antibiotics are 
administered from the time of operation, 
until the fourth postoperative day when one 
of the triple sulfonamides is given. 

As a rule, the catheter, stitches, and tissue 
drains are removed the sixth postoperative 
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day. However, if the patient is debilitated, 
drainage by catheter should continue for a 
day or two longer. The patient usually 
leaves the hospital the day following the 
removal of the catheter. 


CONCLUSIONS 


Practically all types of prostatic obstruc- 
tion, regardless of the size of the gland, can 
be removed retropubically. However, many 
of the small glands can be removed trans- 
urethrally with fewer disturbances to the 
patient than by an open operation. Certain 
concomitant conditions such as neoplasm or 
diverticulum of the bladder at times make 
the transvesical operation the preferable 
procedure. 

The return to normal vesical function and 
freeing the urine of pus and bacteria have 
been more prompt in a higher percentage 
of instances after the retropubic operation 
than after transurethral, transvesical supra- 
pubic, or perineal prostatectomy. 
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IN THE THYROID GLAND 


HEMORRHAGE, NECROSIS, AND CYST FORMATION 


EIL JOHNSON, M.B., M.S. (Melb.), F.R.A.C.S., Melbourne, Australia 


Is COMMON KNOWLEDGE that many thy- 
: id nodules show evidence of recent or re- 
} ote vascular disturbance which becomes 
« »parent when they are subjected to patho- 
| sic examination. The more gross examples 
« these phenomena are obvious even to the 
yst casual observer; careful inspection of 
‘her macroscopic or histologic sections from 
idular goiters will reveal recent extravasa- 
m of blood or blood pigment deposition 
a high proportion of cases. In view of the 
»quency of these findings it might be sup- 
sed that some significant progress would 
ive been made in understanding them; 
ywever, reference to the literature shows 
'1at this is not so. In general, pathologists, 
mcentrating on parenchymatous changes 
1 the thyroid, have overlooked the signifi- 
ance of changes in the connective tissue. 
surgeons display little interest in the con- 
ition unless it is sufficiently gross to cause 
urgent clinical symptoms. 

Clearly, when one considers the phenom- 
cna of hemorrhage and necrosis in any 
‘issue, observations on the blood vessels sup- 
plying that tissue are of great importance. 
Investigation has been made of the pattern 
of the minute thyroid vessels as they appear 
in both the normal and abnormal gland. In 
the present communication a group of thy- 
roid nodules showing hemorrhage, necrosis, 
and cyst formation is discussed, and an at- 
tempt is made to correlate the occurrence 
of these changes with changes in the blood 
vessels. 

While gross hemorrhage into, or massive 
necrosis of, the thyroid nodule is relatively 
uncommon, minor extravasations and areas 
of necrosis occur extremely frequently. In 
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this study no attempt has been made to as- 
certain the exact rate of incidence of these 
changes. It would, in any case, be quite 
impossible to determine the exact rate of 
occurrence of these changes in a given series 
of nodular thyroid glands. Any figure quoted 
would have little meaning since necrosis or 
hemorrhage occur over a relatively short 
period of time and are followed, in any tissue, 
by the typical reactive phenomena associ- 
ated with these changes. Since not all pain- 
ful enlargements of the thyroid gland are 
operated upon immediately, and since the 
processes of healing may completely mask 
any evidence of previous necrosis, it is clear 
that any figure determined by examining a 
group of glands seen at operation would fall 
far short of the true rate of incidence of 
these changes. The examples quoted are 
used merely because they provide adequate 
illustration of the points to be discussed. 
REVIEW OF THE LITERATURE 

The occurrence of hemorrhage and necro- 
sis in the thyroid gland was recognized by 
the early pathologists. In 1893 Wolfer de- 
scribed these phenomena and pointed out 
that they occurred almost solely within a 
thyroid nodule. Moreover, he noted that in 
many of the nodules showing these vascular 
changes, giant dilated thin walled vessels 
occurred in the loose connective tissue be- 
tween the alveoli; he designated nodules 
containing these vessels as ‘‘angio-cavern- 
ous” and stated that they were particularly 
likely to be the subject of degenerative 
changes. Kénig also studied hemorrhagic 
thyroid nodules and observed the dilated 
vessels. He considered that cysts in the nod- 
ule arose by such a vessel becoming ex- 
tremely dilated, the contained blood under- 
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TABLE I.—GENERAL 
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FEATURES OF CASES OF HEMORRHAGE AND NECROSIS IN NODULES 
AND CYSTS OF THE THYROID GLAND 










Age, Yrs. Presence of Macroscopic Microscopic 
Sex Duration of history change in goiter Operative findings description description 
ee Swelling in neck Sudden enlarge- Solitary cystic nod- Thick walled nod- Fetal adenoma. 
34 present for many ment during 1 ule in otherwise ule filled with Giant vessels pres- 
F years day, 3 years normal gland extensive recent ent. Much recent 
before operation hemorrhage hemorrhage. Ex- 
tensive deposition 
of blood pigment 
and thromboid 
vessels seen 
Bes Simtech No history avail- _ Solitary cyst in Thick walled cyst Section of viable 
55 able. Incidental otherwise normal with chocolate tissue shows it to 
F postmortem find- gland contents. Area of be fetal adenoma 
ing viable tissue on 
one area of wall 
Bs. . Swelling in neck -- Solitary nodule in Thick walled nodule Section of remaining 
25 for 3 years otherwise normal with central tissue gives unmis- 
F gland hemorrhage and takable evidence of 
necrosis epithelial activity 
a . Swelling in neck _ Solitary nodule in Thick walled nod- Available sections 
25 for 5 years otherwise normal ule with exten- give no evidence 
F gland sive central as to the histology 
necrosis of the remainder 
of the nodule 
Sis ..... Swelling in neck Occasional Multinodular Nodular goiter with In one of the necrotic 
52 for 25 years fluctuation in goiter necrosis in several nodules there 
F size noticed nodules exists a viable area 
of active thyroid 
tissue 
6.......... Swelling in neck Multinodular Nodular goiter with Necrotic nodule 
60 for 7 years goiter necrosis in one shows giant vessels 
F nodule and is of fetal type 
: ie . Swelling in neck Occasional Multinodular Multinodular Histologically shows 
56 for many years flucutation in goiter with areas goiter with areas gross degenerative 
F size observed of calcification of necrosis and changes. Not pos- 
cyst formation sible to detect 
characteristic 
epithelium in any 
place 
8.......... Swelling in neck _ Multinodular Nodular goiter with Necrotic nodule 
60 for 17 years goiter necrosis in one shows presence of 
F 


going thrombosis and later becoming ab- 
sorbed, so that a cystic space was left. He 
suggested the term “‘struma aneurysmatica’’ for 
nodular glands containing many of these 
dilated vessels. 

Massive bleeding into a thyroid nodule 
will always attract attention, and the liter- 
ature contains many reports of its occur- 
rence. 

Thomas, Williams, Elsberg, Blakeway, 
and Wendel detail individual case reports. 
Groups of cases have been collected and re- 
viewed by von Burg in 1912 and Schwoerer. 
Ryan points out that massive bleeding into 
a thyroid nodule is attended by a high mor- 
tality due to asphyxia (following pressure on 


nodule giant vessels and 


as a fetal type 


the trachea) and states that the relief of ten- 
sion by evacuating the hematoma may be a 
surgical emergency. Massive hemorrhage in 
the thyroid nodule sometimes appears to be 
the result of sudden muscular effort as Clute 
and Ryan have pointed out but may occur 
quite spontaneously. von Eiselsberg and Bal- 
lin and Morse report cases in which bleed- 
ing into the nodule has followed external 
trauma. Ballin and Morse also suggest that 
occasionally thyrotoxicosis may follow hem- 
orrhagic episodes in the thyroid gland but 
their suggestion has gained little support. 
Most authors believe that the vascular 
changes associated with thyrotoxicosis pre- 
dispose to the occurrence of the intrathyroid 
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hemorrhage. In most cases the hemorrhage 
remains encapsulated within the thyroid 
nodule; examples have been recorded by von 
Ziemacki and McGregor and Cornett in 
which the nodule has ruptured and extensive 
»xtravasation of blood into the subcutaneous 
issues of the neck and chest wall has re- 
sulted. 

Bloodgood investigated a series of simple 

ysts which occurred in the thyroid gland. 
le pointed out that these cysts often arose 
n a gland that was otherwise normal. Many 
if the cysts studied by Bloodgood showed 
vidence of previous hemorrhage either by 
he nature of their contents or in the deposi- 
on of altered blood pigment in their walls. 
)thers, however, showed no evidence of 
‘lood extravasation and this finding led 
sloodgood to doubt the view that hemor- 
hage per se was the cause of thyroid cysts. 
te considered that many cysts begin as a 
olid adenoma of the thyroid gland and that 
hey undergo central necrosis giving rise to 
‘yst formation; the hemorrhage often asso- 
‘iated with this change was regarded as 
merely a manifestation of the central necrosis 
f the thyroid nodule. The view that the pri- 
mary change is the development of areas of 
necrosis or infarction in the thyroid nodule 
isa sound one. Thus, the presence or absence 
of extravasated blood in the infarct will de- 
pend on factors comparable to those deter- 
mining the extravasation of blood into the 
tissues of other organs in which red or white 
infarcts are observed. Bloodgood paid little 
attention to the vessel changes in necrotic 
nodules or to their relation to the process of 
cyst formation. 

Brenizer observed degenerative changes in 
the thyroid nodule and stated that hemor- 
rhage, necrosis, and cyst formation were re- 
lated to the presence of large dilated vessels 
within the substance of the nodule. He does 
not discuss how the presence of the dilated 
vessels determines the occurrence of the de- 
generative phenomena. 

Plummer and Broders reviewed 16 cases 
of acutely painful or tender enlargement of 
a thyroid nodule and observed that these 
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nodules on section displayed a variety of 
morphologic pictures. Evidence of recent 
hemorrhage was common but not universal 
in the nodules. Some showed degenerative 
changes and others evidence of an inflam- 
matory reaction. In some cases the inflam- 
matory changes were recent and acute, in 
others they were subacute or chronic in type. 
Occasional areas of necrosis of thyroid tissue 
were observed. Plummer and Broders were 
able to elicit a story of a recent infective 
episode in a few of their cases, and they 
suggest that the inflammatory changes and 
hemorrhage are related to these infective 
episodes, being probably bacterial in origin. 
They state that the finding of a slightly ele- 
vated temperature and a raised white cell 
count are in support of this theory. It is clear 
from their paper that these observers over- 
looked the possibility that both the inflam- 
matory processes occurring in the nodules 
and the associated systemic changes were the 
direct result of (that is, a reaction to) the 
occurrence of areas of necrosis within the 
thyroid nodule. 

From this review it can be seen that there 
is little general agreement as to the relative 
importance of the various factors involved 
in the occurrence of degenerative changes 
within the thyroid nodule. As has been em- 
phasized by King, reference to the literature 
indicates that the phenomena of hemorrhage 
and cyst formation in the thyroid nodule 
have attracted most attention. The associ- 
ated phenomenon of necrosis has been given 
little more than passing mention by the few 
authors who have considered it worthy of 
recording. King states that hemorrhage and 
necrosis are of common occurrence in the 
thyroid nodule and discusses their relation 
to the development of cysts in the thyroid 
gland. 

In concluding our survey of the literature 
it is important to realize that these processes 
are not limited in their incidence to the hu- 
man subject. Domestic animals living in goi- 
trous districts develop, like their human 
keepers, enlargement of the thyroid gland. 
Goiters have been described in a large num- 
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Fic. 1. Photograph of the cut surface of a thyroid 
nodule of fetal type showing extensive hemorrhage into 
the substance of the nodule; the remainder of the gland 
is of normal structure (Case 1). 


ber of domestic animals and Faris described 
2 cases of hemorrhage and cyst formation in 
the thyroid gland of the dog. 


MATERIAL 


Eight cases of hemorrhage, necrosis, and 
cyst formation in nodules of the thyroid gland 
form the basis of this paper. The essential 
clinical details of these patients are given in 
Table I, reference to which will show that 
incidence of these changes is limited (in this 
series) to the female sex. The ages ranged 
from 25 to 60 years; 3 of the individuals hav- 
ing solitary nodules were relatively young, 
being 25, 25, and 34 years of age. 

The patient referred to in Case 1 reported 
that the swelling in the neck had suddenly 
become much larger in size during 1 day 
some 3 years prior to operation. Macroscopic 
inspection of the nodule showed a thick 
walled, solid nodule with extensive hem- 
orrhage, obviously of recent occurrence, 
throughout its substance (Fig. 1). On micro- 
scopic examination the nodule proved to be 
of fetal type with extensive hemorrhage into 
the loose connective tissue (Fig. 2). Giant 
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vessels were readily identified. These giant 
vessels are large, thin walled structures lined 
often merely by a layer of endothelium and 
a minimal amount of surrounding connec- 
tive tissue. They may vary abruptly in cali- 
ber and vessels of capillary size open directly 
into them. Some of the larger vessels acquire 
a thin layer of smooth muscle in their wall. 
They have been described in detail previous- 
ly (12). In addition to the evidence of recent 
hemorrhage, which was almost certainly due 
to the trauma of operative removal, there 
was extensive deposition of altered blood pig- 
ment throughout the nodule. This finding in 
conjunction with the presence of an organ- 
ized thrombus in the larger vessels in the 
nodule (Fig. 3) suggests that the episode of 
sudden enlargement occurring 3 years prior 
to the removal of the gland was due to a 
previous vascular disturbance in the nodule, 
although, at this remote time, it is impossible 
to determine the precise nature of that dis- 
turbance. 

The cyst shown in Figure 4 (Case 2) was 
an incidental finding at postmortem exami- 
nation in a woman of 55 years; there had 
been no clinical disturbance in her thyroid 
gland. Section of the tissue remaining in the 





Fic. 2. Photomicrograph of a section taken from the 
nodule shown in Figure 1. Many small vesicles may be 
observed throughout the section. The connective tissue 
is edematous and is extensively infiltrated by extrav- 
asated blood. In the lower part of the section there is 
a dilated thin walled vessel. X110. 
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cyst wall shows that this is of fetal type and 
contains giant blood vessels. 

In Case 3 the surviving thyroid tissue in a 
solitary nodule shows evidence of activity in 
that the epithelium is of columnar type and 
‘orms papillae projecting into collapsed alve- 
li. The activity of this remaining epithelium 
s of significance with respect to the develop- 
nent of necrosis in the nodule, in that a pre- 

ious investigation (11) has demonstrated 
hat the vessels in such areas may, in certain 
ircumstances, act as intranodular arterio- 
enous shunts. Case 4 (Fig. 5) shows a typi- 
al necrotic nodule. Unfortunately, sections 
iken from the nodule show merely a fibrous 
vall, and no evidence as to the original struc- 
ure of the gland is available. Examples of 
ross recent necrosis of a thyroid nodule are 
,ot common, and no case in the present 
‘roup showed the histologic changes occur- 
ing in this condition as clearly as the sec- 
ions shown in Figures 6 and 7. The sections 
rom which these photomicrographs were 
aken come from thyroid nodules which had 
undergone necrosis some 7 and 10 days, re- 
spectively, prior to removal. The former was 
taken from a case previously recorded by 
King (Case 1), and the second from a case 
not recorded but not included in the present 





Fic. 3. Photomicrograph of a section taken from the 
edge of the nodule shown in Figure 1; this is clearly of 
the fetal type. At the junctional area between the nodule 
and the surrounding thyroid gland, a thrombosed artery 
is cut in cross section and shows the organized thrombus 
occluding its lumen. X 106. 
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Fic. 4. Photograph of a bisected thyroid lobe show- 
ing a single large cyst containing blood and some sur- 
viving thyroid tissue in its wall. Section of the tissue 
shows that it is of fetal structure (Case 2). 


series because of insufficient clinical data. 
The photographs show well the junction be- 
tween normal thyroid tissue and the nearby 
necrotic tissue with its characteristic loss of 
cytologic detail. 

Cases 5, 6, 7, and 8 are typical] multinodu- 
lar goiters occurring in the older age group. 
In 2 of these cases (6 and 8) the surviving 
tissue is of fetal type (Fig. 8) and shows typi- 
cal giant vessels (Fig. 9). In the remaining 
2 cases the degenerative changes in the nod- 
ules are obviously of long standing and show 
areas of dense fibrous wall calcification (Fig. 
10). In these cases it is impossible to ascer- 
tain the histologic type of the nodule, prior 
to the occurrence of degenerative processes. 


DISCUSSION 


In an attempt to explain the occurrence 
of hemorrhage and necrosis in thyroid nod- 
ules various hypotheses have been advanced. 
Wolfer in 1893 and K6nig, and Brenizer, in 
studying these changes, observed giant dilat- 
ed vessels in necrotic nodules and suggested 
that the necrosis was due to the presence of 
these vessels, either because of hemorrhagic 
episodes occurring from the dilated vessels, 
or because their dilatation reached such an 
extent that thrombosis occurred in the con- 
tained blood. 
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Fic. 5. Photograph of the cut surface of a thyroid 
lobe showing a large solitary necrotic nodule (Case 4). 


While recognizing that hemorrhage was 
a common accompaniment of necrosis and 
cyst formation in the thyroid nodule, Blood- 
good was dissatisfied with the notion that 
hemorrhage was the cause of these changes. 
He stated that his reason for this dissatisfac- 
tion was that hemorrhage is by no means 
a constant finding. In the summary of his 
paper, he admitted that he was unable to 
come to any satisfactory conclusion as to the 
cause of these changes. 

Plummer and Broders also expressed their 
dissatisfaction with the theory that hemor- 
rhage per se was the cause of necrosis and 





Fic. 6. Photomicrograph of a section taken from a 
typical necrotic thyroid nodule. In this case the develop- 
ment of necrosis within the nodule had occurred about 
8 days prior to removal of the gland. The junction of 
viable thyroid tissue in the lower part of the photograph 
and the necrotic tissue is clearly seen in the upper part. 
Note that at this stage, the pattern of the thyroid tissue 
persists although all cellular detail is lost. X54. 





July 1955 





cyst formation in nodular goiters. They ob- 
served evidence of an inflammatory reaction 
in these necrotic nodules, and since many 
cases exhibited mild pyrexia and elevation 
of the white cell count they concluded that 
the necrosis and hemorrhage were related 
to previous bacterial infections, which they 
were able to demonstrate in some of their 
patients. They appear to have overlooked 
the point that the presence of necrotic tissue 
or extravasated blood within the nodule 
would account for mild pyrexia and leuco- 
cytosis such as was observed in their cases. 

Wendel has pointed out that histologic 
examination of many necrotic nodules re- 
veals that they are of the fetal type. He makes 
no mention of the vascular changes frequent- 
ly seen in these nodules and does not discuss 
why nodules possessing this particular struc- 
ture should be so liable to degenerative 
change. 

King, in discussing the occurrence of ne- 
crosis in the thyroid nodule, points out that 
necrotic nodules are often seen in young in- 
dividuals in whom degenerative arterial dis- 
eases are rare. Moreover, he remarks that 
in many of his necrotic nodules the vessels 
were of normal morphology with no evidence 
of previous occlusion. On these observations 
King postulates that the vascular disturb- 
ance may be due to functional rather than 
morphologic changes. In a previous commu- 
nication (12) supporting evidence for this 
hypothesis was presented: a series of nodular 
glands was examined, special attention being 
paid to their vessels and it was shown that 
the morphology of the large and small arter- 
ies was essentially normal. 

There is only one example in the present 
group of cases in which any structural dis- 
turbance was detected in the artery of supply 
to the nodule. This change, that of past arte- 
rial thrombosis, occurred in Case 1 and it is 
probable that it was the result (rather than 
the cause) of the previous hemorrhagic epi- 
sode in that nodule. Examination of the re- 
mainder of the group shows two significant 
features: (a) that in 4 of the nodules showing 
typical histologic features of the fetal ade- 

















oma there occurred giant thin walled ves- 
sels; (b) that in a further 2 nodules there 
iccurred the significant association of degen- 
ration in one part of a nodule and evidence 
f epithelial activity in another. 
It has been demonstrated previously (11) 
iat both giant vessels, already described, 
nd vessels occurring in association with 
eas of epithelial activity are subject to cer- 
in functional peculiarities. Injection meth- 
ls reveal an unexpectedly profuse network 
blood vessels in association with areas of 
tivity in the epithelium of nodules. The 
ssels in such areas are tortuous, dilated, 
iusoidal spaces whose extent cannot be ap- 
eciated adequately in routine histologic 
eparations. Perfusion of nonnecrotic nod- 
| es containing either of these types of vessel 
ows that both the giant vessels and the 
rtuous vessels, found in association with 
»ithelial activity, act (under the conditions 
.! experimental perfusion) as intranodular 
rteriovenous shunts. As has been stated, 
1ere is no activity of smooth muscle in vessel 
alls in the perfused gland and the postulate 
nat vasomotor activity was of great impor- 
ince in the maintenance of tissue viability 
n the thyroid nodule was advanced. It is 
uggested that, during life, vasomotor im- 
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Fic. 8. Photomicrograph of a section of a necrotic 
thyroid nodule. While the differentiation between viable 
and nonviable tissue is readily made it is not so obvious 
as it is in the 2 preceding photographs (Case 8). X68. 


pulses determine the reduction of blood flow 
through these low resistance areas and cause 
blood to flow in the capillary bed of the rest 
of the nodule. 
Following this reasoning it is clear that 
variations in vasomotor control could have 
several results. The important ones, from our 
present point of view, are: (a) provided that 
the general supply remains relatively con- 





Fic. 7. Photomicrograph of a section taken from a 
typical necrotic thyroid nodule. This section is taken 
from a nodule which was removed 10 days after an 
acute episode. Again the junction between normal thy- 
roid tissue on the one hand and necrotic tissue with its 
typical lack of cytologic detail on the other is demon- 
strated. X83. 





Fic. 9. Photomicrograph of a section of the surviv- 
ing thyroid tissue in a thyroid nodule which showed 
necrosis. In this section (taken from Case 8) a group of 
giant thin walled vessels is seen. The cellular infiltration 
of the surrounding connective tissue is part of the in- 
flammatory changes associated with the development of 
necrosis in the thyroid nodule. 110. 
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Fic. 10. Photograph of a multinodular goiter of many 
years duration. A thyroid cyst is seen occupying the re- 
gion of the isthmus of the gland. In longstanding cases 
such as this it is often impossible to retrace histologically 
the steps leading to the development of the cyst (Case 5). 


stant, diminution of vasomotor tone in the 
nodule will cause more blood to flow through 
the low resistance areas, with a resulting rela- 
tive ischemia in the rest of the nodule. If the 
ischemia be of sufficient severity, frank ne- 
crosis will result; if it be less intense gradual 
atrophy of the rest of the nodular tissue will 
occur; (b) in view of the low mechanical 
strength of both the giant vessels and the 
normal veins in a thyroid nodule, opening 
of an arteriovenous shunt and the consequent 
elevation of the pressure within these vessels 
may result in their rupture and the extrava- 
sation of blood into the nodule. 

These postulates will account for the phe- 
nomena of necrosis or atrophy of the tissue 
in the thyroid nodule with or without the 
presence of associated hemorrhage. Inflam- 
matory changes occurring in necrotic nod- 
ules may be regarded as the result and not 
as the cause of the necrosis, as has been sug- 
gested by Plummer and Broders. 

Furthermore, it has been shown that the 
thyroid gland is essentially a lobular struc- 
ture (10) and that interarterial and arterio- 
venous shunts occur in relation to the lobular 
artery before it enters the thyroid lobule. It 
has also been demonstrated that the thyroid 
nodule is merely an enlarged thyroid lobule 
(11) and, although it is reasonable to assume 
that interarterial and arteriovenous shunts 





July 1955 





maintain their relation to the hypertrophied 
lobular artery, they have not been adequate- 
ly demonstrated. Variations in the caliber of 
these prenodular anastomotic vessels (again 
under the control of vasomotor impulses) will 
produce changes in the total blood flow to 
the nodule and any gross reduction in total 
blood flow will clearly affect the viability of 
the nodular tissue. 

From these considerations and the obser- 
vation that the arterial tree in a thyroid nod- 
ule is of normal structure, it is suggested that 
functional changes involving alterations in 
blood flow to the thyroid nodule and in blood 
distribution within the nodule do, in fact, 
determine the occurrence of necrosis or 
hemorrhage. 

That necrotic nodules later develop into 
cysts is beyond question. The reason for the 
development of the cyst is by no means clear. 
King states that the factors determining the 
development of cysts in an area of necrotic 
tissue are obscure; however, this is not a 
problem peculiar to thyroid tissue but rather 
is a general one which is encountered in 
many parts of the body. 


SUMMARY 


1. A series of 8 cases of hemorrhage ne- 
crosis and cyst formation in the thyroid nod- 
ule has been collected and described, and 
the literature pertaining to them reviewed. 

2. The significant association of the pres- 
ence of giant vessels or of dilated tortuous 
vessels, occurring in areas of epithelial activ- 
ity, and necrosis in the thyroid nodule is 
discussed. 

3. It is suggested that the following se- 
quence of events will explain the degenera- 
tive changes seen within the thyroid nodule: 

Vascular disturbances resulting in ische- 
mia may be due to: mechanical obstruction 
of the nodular artery or one of its branches, 
that is thrombosis in the vessel; functional 
disturbances which may be of two types— 
the action of shunts which occur both in re- 
lation to the main nodular vessel (prenodu- 
lar shunts) or in the intranodular vessels (in- 
tranodular shunts): the intranodular shunts 
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are determined by the occurrence of giant or 
s:nusoidal vessels and are motivated by nerv- 
ous and/or hormonal factors; vascular dila- 
(tion (in an area of epithelial activity) re- 
silting in the redistribution of blood within 
« nodule and causing relative ischemia of 
; rt of the nodule. The result of these vas- 
lar changes depends on both their dura- 
|. nand intensity and may range from grad- 
u | atrophy of part of a nodule to frank 
n crosis of the whole structure. 

secondary changes may be: hemorrhage 
\ ‘hin the nodule (comparable with changes 
i: ved infarcts seen elsewhere) ; inflammatory 
inges (again comparable with those seen 
a the periphery of other infarcts). It is im- 
} rtant to appreciate that these inflamma- 
try changes may, with the passage of time, 
isk completely those changes resulting 
ym the original vascular disturbances. If 
ese changes are compared with those seen 
i» infarcts elsewhere, for example, infarction 
«© cortical necrosis of the kidney, they are 
sen to fall into line with other well known 

1enomena in the body and do not present 

a special problem. While the majority of 
| -morrhages into the thyroid gland are asso- 
c.ated with the occurrence of necrosis, it is 
probable that the uncommon massive hem- 
orrhage may be due to factors other than 
iliose described in the preceding section. 

4. Obviously, a given nodule may present 
areas showing various stages in the above 
equence of events, and in late cases it may 
le impossible in a particular case to retrace 
ihe steps leading to the final state. 

5. It is clear that the symptoms and signs 
displayed by a given patient will vary with 
the stage of evolution of degenerative proc- 
esses occurring within the nodule. 
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THERMAL BURNS IN MAN 


V. Cardiac Output During Early Therapy 


JAMES D. HARDY, M.D., F.A.C.S., Jackson, Mississippi, WILLIAM A. NEELY, M.D., 
FRANK C. WILSON, JR., M.D., JOHN R. LOVELACE, M.D., and 


EUGENE JABBOUR, M.D., Memphis, Tennessee 


‘THE FLUID THERAPY employed in the treat- 
ment of extensively burned patients varies 
widely in both volume and composition in 
different surgical centers. In some clinics the 
intravenous route is employed almost exclu- 
sively during the first 72 hours following the 
injury; in other clinics with equal experience 
the oral route is much used. One group may 
urge unlimited amounts of an oral saline- 
sodium bicarbonate solution, while another 
group may rather rigidly regulate the vol- 
ume of fluids administered in therapy by 
use of a “‘formula.”” Some workers maintain 
the hematocrit below a certain level (during 
early hemoconcentration) by the adminis- 
tration of plasma or a plasma expander; 
others consider that the height of the hema- 
tocrit, indicating the degree of hemoconcen- 
tration and presumably of blood viscosity, is 
of no clinical import, and the colloid therapy 
administered to combat shock consists en- 
tirely of whole blood regardless of how much 
the hematocrit level may rise. It is apparent, 
therefore, that burn therapy has not yet 
been standardized. 

Regardless of the fluid programs employ- 
ed in different burn centers, it has been 
shown that the mortality associated with 
thermal burns is approximately the same in 
the large centers of the United States and 
Western Europe. Studies have further 
shown that while the extensively burned pa- 
tient now lives longer, because of the more 
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effective treatment of shock, the ultimate 
mortality has not been markedly reduced in 
recent years. These findings do not mean 
that competent therapy will not result in the 
saving of more lives, but they do indicate 
the present limitations of even the best of 
therapy. Even so, it would seem reasonable 
to suspect that certain of the several philoso- 
phies which currently influence fluid admin- 
istration in the treatment of burns will be 
shown to have physiologic advantages over 
others. 

It is acommon practice to place consider- 
able emphasis upon the rate of urine flow as 
a guide to the need for fluid therapy in the 
acutely burned patient. Yet, the precise de- 
gree of emphasis to be placed upon this func- 
tion as a guide to fluid therapy may require 
reappraisal in view of the recent awareness 
of the effect of trauma in reducing urinary 
flow by increasing the rate of secretion of 
hormones by the adrenal cortex and, prob- 
ably, by the posterior pituitary. In other 
words, the state of body hydration is not the 
only factor influencing the rate of urine flow 
and, in fact, the use of urine flow alone as a 
guide to fluid therapy could conceivably re- 
sult in serious overtreatment. 

The purpose of the present studies was to 
measure the cardiac output in burn patients 
on admission and during the first few days of 
fluid therapy. It was considered probable 
that a normal level of cardiac output would 
reflect a reasonably adequate circulating 
blood volume. It was assumed further that 
if the purpose of the early fluid therapy is to 
combat shock by sustaining the circulating 
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blood volume, then the maintenance of a 
satisfactory level of cardiac output should 
reflect reasonably adequate fluid therapy— 
regardless of what the current rate of urine 
formation might be. Specifically, answers 
were sought to the following questions: (1) 
If the cardiac output were normal, was fur- 
ther fluid therapy indicated? Stated differ- 
ently, did a normal cardiac output reflect 
adequate fluid therapy? (2) Did oliguria re- 
flect a diminished cardiac output? (3) What 
was the effect upon cardiac output of the 
large volumes of colloid, electrolyte, and 
glucose solutions given during ‘the early 
treatment of the extensively burned patient? 
(4) What was the relation of cardiac output 
to blood pressure? : 

It was hypothesized that if an adequate 
cardiac output reflected an adequate state 
of hydration, then the administration of the 
minimum amount of fluid required to main- 
tain a normal cardiac output might dimin- 
ish the risk of overtreatment, particularly in 
the elderly individual. That is, if a reason- 
able level of cardiac output could be main- 
tained by a minimum of therapy, should 
further fluid be forced in an effort to pro- 
duce an increased rate of urine flow by the 
“alarmed” kidneys in the immediate post- 
burn period? 


METHODS 


The accurate measurement of cardiac 
output in severely burned patients proved to 
be a matter of considerable difficulty. First 
the ballistocardiograph was employed, since 
it was transportable and was especially 
adapted to rapid and repeated measure- 
ments on the wards or in private rooms. Un- 
fortunately, while this method of measure- 
ment was fairly satisfactory in the less ex- 
tensively burned patient, it proved wholly 
unreliable in the badly burned individuals. 
The involuntary movements and the respir- 
atory excursions of these subjects rendered 
the ballistocardiographic tracings so abnor- 
mal as to preclude accurate interpretation. 

The next method employed was the direct 


Fick with right heart catheterization. Sev- - 
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Fic. 1. Cardiac output measurements. a, The cardiac 
output in this patient was only approximately 4 liters per 
minute, but this was not too disproportionate in view of 
the fact that she weighed only 40 kilograms. The blue 
dye method was used. b, The ballistocardiograph was 
used, c, This patient exhibited on admission the relatively 
low cardiac output which is usually observed before the 
administration of adequate fluid therapy; this was fol- 
lowed by a marked rise in the measured output in subse-_ 
quent days (blue dye method). d, Patient A. B. had been 
burned 24 hours before coming to the hospital, and the 
cardiac output on admission was approximately 2 liters 
per minute and the blood pressure 58/40. Following 
therapy the cardiac output increased greatly (blue dye 
method). 


eral important determinations of cardiac 
output in severely burned patients were ob- 
tained by this method, in addition to a few 
measurements of the pressure within the 
pulmonary artery, right auricle, and right 
ventricle (4). Nevertheless, this method too 
proved unsuited to our requirements. The 
procedure was tedious and time-consuming, 
the very ill patient had to be transported to 
the fluoroscopic room for catheterization of 
the pulmonary artery for obtaining the 
mixed venous blood samples, and frequently 
both arms were burned in the antecubital 
fossae, rendering it difficult to expose a vein 
suitable for introduction of the cardiac cath- 
eter. Moreover, repeated measurements of 
cardiac output were usually impracticable. 

The blue dye method of Hamilton (2, 3) 
was then investigated and was compared 
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Fic. 2. Cardiac output measurements. a, Ballistocardi- 
ograph method. b, Ballistocardiograph with single direct 
Fick. c, Ballistocardiograph with single Fick. d, Dye and 
Fick. The Fick method generally resulted in lower values 
than did the ballistocardiographic method. 


with the Fick and ballistocardiograph meth- 
ods in 22 normal subjects. The results of this 
comparison, with statistical analyses, have 
been reported elsewhere (5), but the general 
conclusions reached were as follows: The 
dye method is reasonably simple and readily 
applicable to clinical investigation. It com- 
pares favorably with the direct Fick in ac- 
curacy, and serial (duplicate) measurements 
in the same individual have been found to 
vary less than 10 per cent. Multiple serial 
measurements can be achieved. The equip- 
ment and the procedure employed in our 
clinic have been recorded elsewhere (7). 


PROCEDURE 


In general, a measurement of cardiac out- 
put was obtained immediately upon admis- 


TABLE I 

Weight on 

Per cent admission, 
Patient Age, years Sex burn kgm. 
M.S. 77 F 20 39.36 
J.-H. 27 M 55 71.00 
ain 45 M 45 69.68 
A.B. 82 F 35 69.80 
TS. 45 M 17 89.82 
RJ. 27 M 55 69.00 
L.O. 28 M 22 64.00 
GS. 59 M 35 70.00 
J.H. 41 M 40 77.60 
TA. 35 M 85 66.00 
ie § Ad M DO is eons cat 
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sion of the patient to the hospital, before sig- 
nificant amounts of fluid therapy had been 
given. Although several of the patients were 
in shock at the time the initial cardiac out- 
put measurement was performed, there was 
little delay in the initiation of therapy while 
this determination was being carried out. 
The cardiac output equipment was always 
kept in readiness, and the collection of the 
blood samples required only 2 or 3 minutes, 
Occasionally two measurements were ob- 
tained on the day of admission but, as a 
rule, only one measurement of cardiac out- 
put was performed on any given day. Col- 
loid, saline, and glucose solutions were ad- 
ministered as estimated by the formula of 
Evans. 


RESULTS 


The values obtained for cardiac output in 
11 burn patients are presented graphically 
in Figures 1 to 3, and certain other data are 
presented in Table I. The methods em- 
ployed in the individual patients are pre- 
sented in the accompanying legends. While 
on different occasions the Evans blue dye, 
direct Fick, and ballistocardiographic meth- 
ods were variously employed, the vast ma- 
jority of the measurements were obtained 
with the dye method. 

The cardiac output tended to be within 
usually accepted normal limits, or subnor- 
mal, before therapy was begun. In 1 pa- 
tient (L. O., Fig. 2), however, the initial car- 
diac output was at a level which exceeded 
the generally accepted normal values. How- 
ever, all measurements except 1 in this pa- 
tient were performed with the ballistocar- 
diograph, which commonly gives values 
somewhat higher than those obtained with 
the Fick method. Furthermore, this par- 
ticular individual had only a second degree 
scald burn and was treated immediately 
after his injury. 

Following an initial low level, before fluid 
therapy had been begun, the cardiac output 
in the extensively burned patient usually 
rose progressively during the first few days 
of vigorous fluid therapy, at times to such 
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Fic. 3. Cardiac output measurements. Note that the cardiac output in patient J. T., only ap- 
proximately 3.5 liters per minute on admission, exhibited the usual rise following therapy and 
then declined. The blue dye method was used in all 3 subjects. 


markedly elevated levels as approximately 
15 liters per minute (J. T., and A. B., Fig. 1; 
J. T., Fig. 3). This increase in cardiac out- 
put was usually associated with an increas- 
ing rate of urine flow. Those patients who 
had been burned for a number of hours be- 
fore entering the hospital and who had re- 
ceived no therapy tended to have a cardiac 
output that was less than 5 liters per minute 
and 1 patient (A. B., Fig. 1) had the re- 
markably low output of approximately 2 li- 
ters per minute while in shock prior to the 
initiation of intravenous colloid therapy. 
In Figure 3 it may be noted that the out- 
put in patient J. T. was slightly less than 4 
liters per minute on admission several hours 
after the burn injury which had occurred 
during a state of inebriation. The level then 
rose to 15 liters on the third postburn day, 
subsiding to 8 liters per minute on the nine- 
teenth day. It is probable that this general 
pattern of an early rise followed by a gradu- 
al decline would have been observed in a 
majority of the surviving subjects had it 
been possible to continue measurements 
long enough. The three principal causes for 
discontinuing measurements in any given 
patient were inadequate arm veins for injec- 
tion of the dye, death of the patient, or ab- 
sence of significant change in the cardiac 
output during early therapy. It was almost 
always possible to secure serial arterial blood 
samples from a femoral artery. No arterial 
complications arose during the study. 





In only 4 patients was frank shock with 
marked hypotension present at the time the 
initial cardiac measurement was performed 
(J. T., Fig. 3; J. A., Fig. 3; A. B., Fig. 1; and 
G. S., Fig. 2), and in these individuals the 
values obtained for cardiac output on ad- 
mission ranged from 2.0 to 4.6 liters per 
minute. All values were obtained with the 
dye method except 1 in G. S., which was 4.6 
liters per minute and was obtained with the 
Fick. In 1 severely burned patient (J. T., 
Fig. 1) who was in shock and whose systolic 
blood pressure level was barely 100 milli- 
meters of mercury, the cardiac output was 
4.6 liters per minute by the dye method. 
SOME ANSWERS TO THE QUESTIONS POSED 


Did a normal cardiac output reflect adequate 
fluid therapy? It is perhaps fair to say that a 
normal cardiac output probably did reflect 
adequate colloid therapy and electrolyte 
therapy. However, it is conceivable that an 
apparently normal cardiac output might be 
temporarily maintained in the absence of 
enough water to permit a normal rate of 
urine formation. 

Did oliguria reflect a diminished cardiac output 
(due to diminished blood volume)? No, oliguria 
may be due to other factors than a reduced 
cardiac output. It was true that a marked 
oliguria often obtained while the individ- 
ual was in shock, but oliguria often was 
present after the blood pressure and cardiac 
output were at satisfactory levels. 
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What was the effect upon cardiac output of early 
fluid therapy? Patients in shock on admission 
exhibited a prompt improvement in the 
blood pressure and (where redetermined) 
cardiac output following colloid therapy, 
and these findings were in accord with those 
reported earlier by Richards. The output 
often rose to high levels after several days of 
therapy, later subsiding to normal levels in 
the individual followed for a sufficient 
length of time. 

What was the relation of cardiac output to blood 
pressure? The lowered admission blood pres- 
sure observed in certain patients was asso- 
ciated with a diminished cardiac output. In 
only 1 instance was a normal blood pressure 
associated with a definitely low cardiac out- 
put (M. S., Fig. 1), and here the output in 
this 77 year old woman weighing only 39 
kilograms was 3.2 liters per minute on ad- 
mission, being 3.8 liters per minute 24 hours 
later. Actually, for an individual of her 
small size this output was probably not par- 
ticularly low. However, it has been noted 
that the normal blood pressure can be 
maintained by severe peripherovascular 
constriction in the presence of a reduced 
cardiac output. 


SUMMARY AND CONCLUSIONS 


1. Multiple measurements of cardiac 
output in 11 extensively burned patients are 
reported. The direct Fick, ballistocardio- 
graphic, and blue dye methods were vari- 
ously employed. 
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2. The cardiac output was usually nor- 
mal or diminished on admission, and often 
rose to rather high levels after several days 
of therapy. It eventually subsided to normal 
levels in the single patient who was followed 
until wound healing was essentially com- 
plete. 

3. Oliguria may be associated with a low, 
normal, or elevated cardiac output. 

4. A diminished blood pressure was gen- 
erally associated with a low cardiac output. 

5. It is concluded that the rate of urine 
flow is a valuable but not an infallible guide 
to fluid requirements in the burned patient. 
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AFTER SURGICAL RESECTION 


PROGNOSIS OF BRONCHIECTASIS 
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SINCE BRONCHIECTASIs was first described by 
Laennec its natural history has been thor- 
oughly studied by many workers, including 
Ogilvie and Perry and King. Concepts of 
therapy of this condition have gradually im- 
proved, and the place of resectional surgery 
has been adequately defined in recent years 
by a number of authors, including Churchill 
and Belsey, Clagett and Deterling (2, 3), and 
Overholt and co-workers. It seems timely to 
review our experience with pulmonary resec- 
tion during this period. 


MATERIAL 


This study was designed to evaluate the 
results in 255 cases of surgically treated bron- 
chiectasis at the Mayo Clinic in the years 
1942 through 1953. Each patient in this 
group was studied bronchoscopically, bron- 
chographically, and pathologically. Accept- 
able follow-up was possible in 221 of the 255 
cases, and these 221 cases form the basis of 
this report. Each of the 221 cases is regarded 
as a case of primary bronchiectasis. All cases 
of bronchiectasis secondary to known foreign 
body, tuberculosis, tumor, broncholithiasis, 
or bronchostenosis have been excluded. 

Surgical indications were determined on 
the basis of a combined evaluation of bron- 
chographic findings and the patient’s symp- 
toms. In so far as possible, all segments of 
both lungs were defined bronchographically 
by the technique described by Schmidt. In 
many instances repeat bronchograms were 
made in order to obtain better definition of 
all segments of both lungs. Symptoms of im- 
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portance in defining indications included 
chronic debilitating cough, foul secretions, 
severe or recurring hemoptysis, and repeated 
attacks of sepsis. 

Preoperative preparation consisted of the 
administration of expectorants, postural 
drainage, and use of antibiotics both system- 
ically and by nebulization, as indicated. An 
effort was made to delay operation for a suffi- 
cient time to allow elimination of opaque 
medium from the bronchial tree subsequent 
to bronchography. 

The surgical technique usually consisted of 
endotracheal anesthesia, posterolateral tho- 
racotomy, individual ligation of hilar struc- 
tures, and closed temporary intercostal drain- 
age. In selected cases, suitable antibiotics 
were instilled into the pleural cavity. 

Postoperatively, antibiotics were used in 
most cases. Oxygen therapy, blood transfu- 
sion, and fluids by vein were used as indi- 
cated. It has been the practice for many years 
to treat vigorously the postoperative reten- 
tion of secretions. Bronchoscopic aspiration 
has been used often. Infrequently, therefore, 
has the complete picture of postoperative ate- 
lectasis occurred. Early ambulation is en- 
couraged. 


CLINICAL FINDINGS 


The age distribution of the 221 patients 
was as follows: first decade of life 5 per cent 
of patients, second decade 26 per cent, third 
decade 32 per cent, fourth decade 26 per cent, 
fifth decade 9 per cent, and sixth decade 2 per 
cent. This distribution conforms, in general, 
to that given in the literature. It can be seen 
that the majority of the patients in our series 
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TABLE I.—COMPLICATIONS OF PULMONARY RE- 
SECTION IN 221 CASES OF BRONCHIECTASIS 


No.of Per cent of 


cases 221 cases 

Retained secretions requiring 

IY oss 6.n 00:0 osc vo 9.06 6: 57 25.8 
IIE 5 54:5 001.0:5.09:9-0 9:9: 0.5'09 8 3.6 
Empyema with bronchopleural fistula . 8 3.6 
BVO 5s0's's'e's sivas 0 ¥0000 00088) i0 5 a3 
Pleural effusion requiring thoracentesis 5 2.3 
REET iin ois 65:50:50 se nee ehes> 3 1.4 
PuslGionary COCMR. 06 ois ccccvcceses 1 0.5 


were less than 30 years of age. It is of interest, 
however, that only 5 per cent were operated 
on before the age of 10. A number of authors, 
particularly Perry and King, have pointed 
out that very few patients survive beyond the 
age of 40. It was, therefore, of considerable 
interest to us to realize that about 10 per cent 
of our patients were 40 years of age or older. 
Of 221 patients, 40 per cent were male and 
60 per cent female. 

All of the patients had chronic cough pro- 
ductive of varying amounts of mucopurulent 
sputum. Cough was the presenting complaint 
in all but 5 cases; in these 5 the presenting 
complaint was hemoptysis. Fifty-seven per 
cent of the patients had hemoptysis which 
varied from the intermittent production of a 
rusty sputum to repeated frank hemorrhages. 

Bilateral bronchiectasis was found in 34 
per cent of the cases, unilateral right-sided 
disease in 24 per cent, and unilateral left- 
sided disease in 42 per cent. Included in the 
study were 8 cases of nonobstructive bron- 
chiectasis of the right middle lobe which ful- 
filled the necessary criteria. 


CLINICAL RESULTS 


After unilateral resection in 213 patients, 
the results were good in 76 per cent, fair in 
15 per cent, poor in 5 per cent, and death 
occurred in 4 per cent. Following bilateral 
resection in 8 patients, the results were good 
in 37 per cent, fair in 50 per cent, poor in 13 
per cent, and no deaths occurred. The cate- 
gories used are defined as follows: good re- 
sult—the patient returned to full vocational 
activity and had few or no remaining symp- 
toms; fair result—some limitation of general 
activity but symptoms not incapacitating; 
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poor result—little improvement or condition 
worse after operation. Both hospital and late 
deaths are included. 

Of 9 deaths in the series, 3 occurred 3 
months to 2 years after operation. All 3 were 
attributable to progressive sepsis. Of the 6 
hospital deaths, 4 were due to cardiovascular 
failure, 1 to hemorrhage, and 1 to sepsis 
that occurred 6 days postoperatively. 

When consistent with adequate residual 
pulmonary function, eradication of all dis- 
ease is the ideal objective of surgical treat- 
ment. Our figures seem to bear out this 
point. In the 119 patients who had no resid- 
ual disease after resection, the results were 
good in 82 per cent, fair in 13 per cent, and 


‘poor in 5 per cent. In the 28 patients with 


ipsilateral or bilateral residual disease results 
were good in 68 per cent, fair in 25 per cent, 
and poor in 7 per cent. In the 57 patients 
with contralateral residual disease, the re- 
sults were good in 81 per cent, fair in 16 per 
cent, and poor in 3 per cent. Thus, a good 
result was obtained in 82 per cent of the 
cases in which there was no known residual 
disease, but in only 68 per cent of the cases 
in which there was some known ipsilateral 
residual disease. Contralateral residual dis- 
ease does not appear to alter the prognosis 
greatly, as of 57 patients known to have such 
disease, 81 per cent obtained a good result. 

The results of bilateral resection were dis- 
appointing, in spite of the fact that the 
patients selected were those expected to ex- 
perience a favorable outcome. 

Pneumonectomy, in general, was followed 
by excellent results. Thus, of 18 patients, 14 
obtained a good result, 1 obtained a poor 
result, and 3 died. One of the deaths, which 
occurred on the day of operation, was that 
of a patient for whom the surgical risk was 
known to be great because of his severe 
sepsis and hemoptysis. The other 2 deaths 
occurred late, following progressive pul- 
monary sepsis and insufficiency. 


COMPLICATIONS 


The incidence of postoperative complica- 
tions is given in Table I. Several pertinent 
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facts about the most common complication, 
retention of secretions, were demonstrated. 
Of 57 patients who required postoperative 
bronchoscopy because of retained secretions, 
61 per cent obtained a good result, as com- 
pared to a good result in 80 per cent of 164 
patients who did not have retention of 
secretions. 

The presence of residual bronchiectasis 
affects the significance of postoperative re- 
tention of secretions. Thus, of patients with 
residual disease and retention of secretions, 
60 per cent obtained a good result, as com- 
pared to a good result in 83 per cent of those 
with residual disease and no retention of 
secretions. This factor is even more strik- 
ingly demonstrated when we consider the 
group having ipsilateral residual disease. In 
this group, only 25 per cent of the patients 
with retained secretions obtained a good 
result, while 95 per cent of those with no 
retention of secretions had a good result. 

By contrast, in the group with no residual 
disease 65 per cent of the patients with 
retention of secretions obtained a good 
result, while 88 per cent of those with no 
retention of secretions obtained such a re- 
sult. 

Antibiotics were so liberally used pre- 
operatively and postoperatively that it was 
impossible to correlate their use with the 
incidence of postoperative complications. 


ANALYSIS OF UNSATISFACTORY RESULTS 


Forty-six patients were regarded as having 
only fair or poor results. Of these, approxi- 
mately one-half had one or more significant 
postoperative complications, of which re- 
tention of secretions was the most frequent. 
In approximately one-third of this group 
the bronchograms were technically inade- 
quate or, considered in retrospect, inter- 
preted incorrectly. Residual bronchiectasis 
was found in a little more than half of the 
patients with unsatisfactory results, while 
new bronchiectasis was seen in about a 
third. 

Because of the overlapping of these factors, 
the significance of each cannot be clearly 


assessed. Nevertheless, their frequency sug- 
gests a more than coincidental relationship. 


COMMENT 


Obviously, pulmonary resection for bron- 
chiectasis affords the best prognosis when it 
succeeds in eradication of the disease with- 
out postoperative complications. A number 
of factors have influenced the prognosis 
adversely in our series of cases. Of these 
factors, residual disease is one of some im- 
portance. This becomes more apparent when 
the residual disease is ipsilateral, and is 
borne out by both the analysis of the clinical 
results and the incidence of complications. 
If no residual disease is present on the side 
of operation, a good result may be antici- 
pated in more than 80 per cent of such 
patients. 

New bronchiectasis is usually associated 
with an unfavorable result. In this series, 
two-thirds of the 24 patients with proved 
new bronchiectasis had an unsatisfactory 
result. 

The progression of residual bronchiectasis © 
probably accounts for a number of un- 
favorable results. Progressive disease was 
demonstrated in 4 of 23 patients who had 
both unfavorable results and postoperative 
bronchograms. 

If we combine the cases of new and pro- 
gressive disease, we find that about an 
eighth of the patients in this series had ex- 
tension of their bronchiectasis. This is in 
conflict with opinions generally expressed 
in the literature. 

Postoperative complications do not pre- 
clude an excellent result, but they seem to 
reduce greatly the chance of obtaining such 
a result; hence, they have a critical bearing 
on the prognosis. 


SUMMARY AND CONCLUSIONS 


The records of 221 patients who under- 
went pulmonary resection for bronchiectasis 
at the Mayo Clinic in the period 1942 
through 1953 support the opinion that the 
prognosis for surgical bronchiectasis is good. 


‘In this series, 75 per cent of the patients 
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obtained a good result, 21 per cent had a 
fair or poor result, and 4 percent died. The 4. 
incidence and significance of postoperative 
complications, residual disease, and new 
and progressive bronchiectasis are discussed. 
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EDITORIALS 





CONSERVATISM IN FRACTURE TREATMENT 


HAROLD A. SOFIELD, M.D., F.A.C.S., Oak Park, Illinois 


THE WORD CONSERVATIVE is defined in Web- 
ster’s Unabridged Dictionary as “‘within safe 
bounds,” “adhering to sound principles be- 
lieved to involve little risk.” I can think of 
nothing today more desirable in fracture 
treatment than “sound principles believed 
to involve little risk” and keeping “within 
safe bounds.” Yet the practice of such prin- 
ciples is not entirely simple. Twenty-five 
years ago the doctor haridling fracture cases 
had few temptations and the line between 
conservative and radical treatment was quite 
sharp and clearly understood. At that time 
the operative approach to any fracture could 
justly be considered radical, but such is not 
the case today. In no other field of surgery 
has such a variety of forms of treatment 
sprung up in such a short time as that now 
bedeviling the doctor who treats fractures. 
The world knows no more prejudiced evan- 
gelist than he who invents a mechanical 
gadget, and, as the hardware business is a 
fairly profitable commercial enterprise, the 
pressure comes not alone from the inventor. 
Still, one must not remain aloof from new 
methods, fortified by the adages that the old 
“tried and true” methods are the best. Fre- 
quently the old forms of fracture treatment 
which left much to chance were extremely 
speculative, or radical. Today the operative 
approach is not always a radical procedure 
and the nonoperative treatment is not al- 
ways conservative. What was radical 25 
years ago may be conservative today. Like 
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styles in women’s attire, what would have 
been shocking a quarter of a century ago is 
accepted as commonplace today. But also, 
as with women’s styles, there is still a body 
to be considered. 

We must, then, to be conservative, fall 
back on our definition, “sound principles 
believed to involve little risk—not specu- 
lative.’? In other words, how can we assist 
in attaining the best possible repair of a 
fractured bone with the least risk of un- 
pleasant complications? It can readily be 
seen that no broad generalization condemn- 
ing operative methods can be made. Sound 
principles of assisting in attaining repair of 
an intracapsular fracture of the neck of the 
femur involve operative methods. Closed 
methods of treating such a fracture are high- 
ly speculative and, therefore, radical. On 
the other hand, closed methods of care for 
the vast majority of fractures of the clavicle 
are successful, therefore routine use of op- 
erative measures for clavicular fractures 
should be considered radical and be con- 
demned. Between these two examples lie 
many fractures which are controversial as 
to which methods of treatment may be con- 
sidered radical and which conservative. The- 
oretically, and practically, there may be one 
or more fractures in which sound principles 
dictate an even balance between the risks 
of operative and nonoperative methods. In 
such cases other considerations may weigh 
the choice of treatment. All of which means 
that the conservative treatment of fractures 
requires individual evaluation of each frac- 
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ture in order to apply sound principles of 
care. Good evaluation cannot be obtained 
entirely from books or entirely from the ex- 
perience of any single individual. It comes 
from an accumulation of knowledge gained 
by constant study and association with others 
interested in similar problems. Rugged in- 
dividualism is frequently an asset to the doc- 
tor, but such a doctor is not always an asset 
to his patients. 

Aside from the question of operative ver- 
sus nonoperative methods of fracture treat- 
ment, sound principles in fracture treatment 
require that we constantly remind ourselves 
of fundamental truths. About a month ago 
Dr. Earle Conwell, who is eminently quali- 
fied to speak on fracture subjects, delivered 
an address with the same title as this. In his 
talk he reminded us of a truth we tend to 
overlook; namely, that ‘“The normal physio- 
logical repair of the human body is no great- 
er today than it was years ago, probably not 
as good.”” In other words, it takes just as 
long for a fractured bone to heal solidly as 
it did a thousand years ago regardless of the 
amount of shiny metal applied to hold the 
bone in alignment. Metal plates, rods, and 
screws may, by providing good immobili- 
zation, make the difference between union 
and nonunion, but they do not in any way 
stimulate speedier bone repair—in fact, in 
many instances, by maintaining a degree of 
distraction of fragments, they may delay the 
process of bone repair. 

Another ‘‘Conwellism” is worthy of note: 
“The treatment must be adapted to the 
fracture and not the fracture to the treat- 
ment.” Not infrequently the enthusiastic 
fracture surgeon, intrigued by the lure of a 
tempting gadget, applies it to fractures that 
would be much better treated by other meth- 
ods. Occasionally the desire to accumulate 
a sizable series of cases treated by a particu- 
lar method leads the surgeon into poor ap- 
plication of treatment. These pitfalls are 
mentioned only to be condemned. 

Metal, regardless of its degree of inertness 
in human tissues, is still a foreign body and 
every effort possible should be made to keep 
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its use to a minimum. Aside from the me- 
chanical use for immobilization it has no 
desirable features whatever and it possesses 
the undesirable quality of irritability. The 
present vogue of burying metal in the body 
in fracture treatment may modify the term 
‘“‘meddlesome surgery” to ‘‘metalsome sur- 
gery.’ Sound principles dictate that all for- 
eign bodies be kept at a minimum. 

The various plastic gadgets advertised as 
aids in fracture treatment have fared even 
worse than their sturdier metal counterparts 
and at present are deservedly unpopular. 

The past 9 years have seen a wave of en- 
thusiasm for intramedullary metal rod fix- 
ation. There is at present no question about 
the advantages of such rods in certain se- 
lected types of fractures, but this fact does 
not indicate that rods are a panacea for all 
long bone fractures. When one advocates 
rod fixation as a routine measure for frac- 
tures of the clavicle, he becomes as danger- 
ous as the driver of a “hot rod’”’ automobile, 
and one must realize that the deadly possi- 
bilities of the two types of rods are not 
dissimilar. 

The foregoing comments represent the 
author’s beliefs concerning the two most 
controversial subjects in fracture treatment 
today; namely, the role of operative work in 
fracture treatment and the role of metals in 
fracture treatment. Conservatism does not 
imply that operative work is never done or 
that metal is never used. On the contrary, 
it is conservative to do operative work where 
the results reflect the sound principles of 
better healing and fewer complications, and 
the use of metal in operative work frequent- 
ly supplements these sound principles in that 
it leaves less to speculation and chance. 
However, one cannot close without sound- 
ing a final warning that was implied at the 
start of this presentation; namely, that the 
vast majority of fractures does not need op- 
erative attack and buried metal is not re- 
quired in the bulk of fracture work. Far too 
many operations are performed and vast 
quantities of dangerous metal now lie bur- 
ied like unexploded firecrackers. 


























PROPHYLACTIC RESECTION FOR RECURRENT 


SIGMOIDAL DIVERTICULITIS 





EDWARD S. JUDD, JR., M.D., F.A.C.S., Rochester, Minnesota 


A RECENT SURVEY Of results of treatment for 
sigmoidal diverticulitis disclosed that the in- 
ternist alone still cares for approximately 
four-fifths of these patients. The fact that 
the remainder are seen by a surgeon may 
be a holdover from an earlier surgical regi- 
men. Previously and until relatively recent 
times in some centers, multiple stage opera- 
tions for diverticulitis were so mandatory 
that they came to be the standard treatment 
of diverticulitis, regardless of the state of in- 
flammatory change. This trend probably 
led even the surgeons to turn toa conservative 
course, and thus a series of hospital admis- 
sions began for some unfortunate patients 
with diverticulitis with the gamut of con- 
servative measures, including so-called hot 
packs (quickly becoming cool), residue-free 
diet, probably some type of intestinal de- 
compression via a nasal tube at some stage 
of the disease, and opiates, and an attend- 
ing staff once again somewhat concerned 
about the ultimate outcome. Many surgeons 
have observed patients who have been hos- 
pitalized repeatedly and dismissed only to 
go through the same sequence of events over 
and over again. 

Recent advances in surgical care have led 
to extremely radical approaches for some 
conditions. This fact stimulated a few sur- 
geons to wonder why some of the same sur- 
geons who use a radical approach for other 
conditions are content with an ultraconserv- 
ative course for recurrent diverticulitis. A 
somewhat different trend in the surgical 
treatment of diverticulitis is apparent at 
present. A study of cases at the Mayo Clinic 
in the last 8 years showed that 75 per cent 
of the one stage operations were performed 
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-derly, well planned elective resection to 


in the last 4 years in contrast to a mere 25 
per cent in the previous 4 years. This trend 
is due to the ideal atmosphere in which the 
modern surgeon works. The credit for such 
ideal conditions goes rightly to the team 
consisting of the chemist, the bacteriologist, 
and the internist who have brought about 
this happy state of events and not to the 
surgeon for any dramatic new triumph in 
technique. 

That thoughts might turn to a more ag- 
gressive attack on recurrent sigmoidal di- 
verticulitis is obvious when it is considered 
that patients brought successfully through 
the single stage resection were not by any 
means entirely free of complications of their 
disease at the time of operation. A mass was 
evident in many of the patients who were 
operated on and naturally the debate about 
whether the mass was malignant or not 
forced surgical intervention. This study 
proved that a one stage resection not only 
is feasible but actually can be accomplished 
readily. A certain number of the patients 
had some degree of partial colonic obstruc- 
tion and still were able to tolerate the single 
stage operation. Hemorrhage was not a pri- 
mary preoperative symptom but at least 6 
of the patients had enough history of bleed- 
ing as a secondary complication to make the 
surgeons realize that they were dealing with 
more than a simple problem. Contrary to 
what one might expect, sigmoidal fistula was 
dealt with satisfactorily in the one stage op- 
eration in many instances, and many of 
these fistulas involved the urinary bladder. 

When the successful results following sin- 
gle stage operation, even in rather compli- 
cated cases of sigmoidal diverticulitis, were 
noted, it seemed reasonable to offer an or- 
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other individuals presenting themselves be- 
tween attacks of inflammatory disease. 
Since this form of diverticulitis tends to re- 
cur, the surgeon has far more to offer the 
patient than some surgeons have been will- 
ing to offer thus far. Repeated hospitaliza- 
tions bringing about as they must the com- 
plete disability of the wage earner and head 
of the family are enough alone to make pro- 
phylactic resection a seriously needed con- 
sideration. The expense of hospitalization 
and loss of time from the job are more and 
more impelling factors, and one hardly need 
stress the discomfort to the individual him- 
self and the not insignificant risk factor of 
repeated neglect of a serious disease. The 
advantage of the eradication of sigmoidal 
diverticulitis in a single step appears obvious. 

In the recent series of 68 consecutive sin- 
gle stage resections referred to and carried 
out by a small group of surgeons at the Mayo 
Clinic, the operation was done under rea- 
sonable and satisfactory circumstances. The 
hospital stay was about that accompanying 
any major abdominal operation today. Post- 
operative complications were surprisingly 
few and minor in nature. In this series there 
was but 1 hospital death. This occurred as 
the patient was preparing to leave the hos- 
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pital and was due to a sudden exsanguinat- 
ing hemorrhage from a duodenal ulcer. 
As a “footnote to the future” this group of 
surgeons is very seriously considering offer- 
ing to the patient who has experienced re- 
current attacks of diverticulitis an elective 
resection of the sigmoid colon carried out 
during an interval when he is perfectly 
healthy and having no symptoms or findings 
of inflammatory disease. Experience has 
proved that the difficulty lies in the sigmoid 
in 98 per cent of the cases. The field of use- 
fulness of an elective resection is further ex- 
tended to those persons contemplating world 
travel or sojourns in relatively remote 
places where yet another severe attack of di- 
verticulitis might be a disaster. Prophylactic 
resection also seems indicated in those indi- 
viduals who have any urinary symptoms 
during an attack of diverticulitis. The form- 
er too cautious medical plan, giving way 
occasionally to the mandatory multiple 


‘stage resection for neglected or seriously 


complicated diverticulitis with the neces- 
sary 12 to 18 months off the job for the pa- 
tient, can in no way compare to a single 
stage elective resection in respect to the time 
element, expense, psychic trauma, and actu- 
ally the risk factor itself. 
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THE SURGEON AT WORK 





TREATMENT OF COLLES’ FRACTURE 


JOSEPH M. STRONG, M.D., Elyria, Ohio 


SURGEONS WITH WIDE EXPERIENCE in the treat- 
ment of the common Colles’ fracture readily ad- 
mit inadequacies in the usual methods of reduc- 
tion and immobilization. Although the function 
of the wrist may be good, the cosmetic result is 
often displeasing, or there may be limited func- 
tion of the wrist or fingers even though there has 
been a good reduction of the fracture. 

The author was cognizant of his own failures 
and about 10 years ago concluded that Watson- 
Jones’ treatment, as described in his book on 
fractures in 1940, was based on sound principles. 
This method was adopted, and has been used 
continuously, although important modifications 
have been made to simplify reduction and appli- 
cation of the plaster splint. This procedure has 
consistently produced excellent functional and 
cosmetic results. More than 200 wrists have been 
treated and in only a few instances have the re- 
sults been unsatisfactory. The few failures were 
in the very old patients showing radial drift as a 
result of absorption at the site of fracture. 

The author accepts no credit for originality of 
the method. However, he has become proficient 
in its use and believes that it is the method of 
choice and that it should be adopted as a stand- 
ard procedure. It merits acceptance since trauma 
of reduction is kept at a minimum; immobiliza- 
tion and maintenance of reduction is accom- 
plished by means of a plaster splint; there is little 
postreduction swelling; and immediate active 
use of the fingers is carried on without restriction 
and with little discomfort. 


CHARACTER OF THE INJURY 


To obtain a good reduction of a Colles’ frac- 
ture, it is necessary to correct the radial shorten- 
From the Elyria Memorial Hospital, Elyria, Ohio. 


ing, the dorsal tilt of the radius, and the widen- 
ing of the distal fragments. The correction of the 
first two of these has been stressed, but the im- 
portance of correcting the widening has been 
neglected. Watson-Jones realized that a poor 
cosmetic appearance was due to the uncorrected 
widening of the wrist which caused an undue 
prominence of the ulnar styloid. It has also been 
shown that if the widening is corrected a good 
function of the wrist is present, even though the 
dorsal tilt is not completely corrected. He advo- 
cated a form of immobilization which not only 
maintains good reduction but also corrects the 
widening and assures immediate unrestricted 
and comfortable motion of the fingers. 

For purposes of clarity, the method adopted 
by the author will be discussed under the follow- 
ing headings: traction, manipulation, immobili- 
zation, postreduction care, and anesthesia. 


TRACTION 


Two methods of traction are used: (1) traction 
with the help of assistants, and (2) the use of an 
apparatus devised by the author to eliminate 
the necessity of assistants. 

Method 1. The patient lies supine with the 
shoulder at the edge of the table (Fig. 1). The 
fractured extremity protrudes beyond the table 
on the level of the body. One assistant maintains 
countertraction on the arm. The elbow is flexed 
at 90 degrees, and the arm is placed in prona- 
tion. 

A second assistant grasps the thumb with 
one hand and the fingers with the other hand. 
He then pulls on the fingers, producing traction. 
This disimpacts the fragments and restores length 
to the radius. Often fingers are sweaty, and the 


_ assistant’s hands slip from the patient. Adhesive 




























Fic. 1. 


Fic. 1. The objections to this method are obvious, The 
untiring co-operation of 2 assistants is required while tht 
surgeon applies the plaster splint and molds it until the 
plaster sets. 

Fic, 2. The arm is bandaged to the plate before trac- 
tion is applied. 


tape placed about the patient’s thumb and 
fingers eliminates the possibility of this 
difficulty. 

Method 2. The method described was used for 
3 years. It became obvious that human factors 
were difficult to control. Steady traction could 
not be maintained with ease and assistants’ 
strength and patience would give out after a 
short time. In spite of these difficulties, excellent 
results were obtained. The author then devised 
an apparatus which eliminates these human fac- 
tors and which does not require an assistant 
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Fic. 3. 


the table opposite the patient’s shoulder. 


knee or below. 
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Fic, 3. The author’s adjustable countertraction plate which is clamped to 
Fic. 4, Adjustable pulley which is clamped to the table opposite the patient’s 


Fic. 5. The author’s traction device (see text for description). 





Fic. 2. 


other than the surgical nurse. The apparatus 
consists of 4 parts: (1) countertraction plate with 
clamp, (2) adjustable pulley and clamp, (3) 
finger traps, and (4) traction device with rope 
and weights. 

Countertraction plate.—This consists of a 
metal plate attached to the table by means of a 
clamp in such a way that it can be raised or low- 
ered (Fig. 3). The arm is fastened to this plate by 
means of a muslin bandage (Fig. 2) which affords 
the countertraction, and 1 assistant is thus elim- 
inated. 
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Fic. 4. 
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Fic. 6. Traction applied to the index finger and thumb 
by the use of wire finger traps. An assistant is not re- 
quired. 

Fic. 7. a and b, The fragments are molded into place 
during the maintenance of traction. 

Fic. 8. The plaster splint is trimmed and molded. 


Adjustable pulley and clamp.—A flat rod is 
welded to a clamp. A pulley welded to another 
rod is maintained in contact at right angles with 
the first rod by a special clamp. This clamp is so 
designed that the pulley can be raised or low- 
ered, moved toward or away from the table, and 
reversed so that it may be used for either arm 
(Fig. 4). 

Finger traps.— These are wire traps which can 
be obtained from medical supply houses. Several 
sizes should be on hand. Occasionally a suitable 
fit is not available. One can then tape a larger 
trap to the finger. The traps are used only on the 
thumb and index finger. 

Traction device.—This device transmits the 
traction weight to the fingers (Fig. 5). Many dif- 
ferent devices can be made, but the author’s con- 
sists of a croquet ball. A hole is drilled through 
the center of the ball in order that a rope can be 
passed through the ball and fastened by tying a 
knot in the end of the rope. Two screw pulleys 
are then inserted into the ball. They should be 


Fic. 7. 


placed far enough apart to assure ease in work- 
ing between the thumb and index finger. A rope 
is then passed around the 2 pulleys; a wooden 
bead is threaded onto this rope, and to each end 
is then tied a strong fish hook from which the 
barb has been removed. The wooden beads pre- 
vent the fish hooks from catching on the screw 
pulleys. After the finger traps have been applied 
to the thumb and index finger, the hooks are in- 
serted into the traps. The rope which passes 
through the croquet ball is placed over the large 
pulley on the clamp, and a weight is tied to this 
rope. This eliminates the second assistant (Fig. 
6). 


MANIPULATION 


When the apparatus is in place, 10 to 25 
pounds of weight are used for traction. The dif- 
ference in weight depends on the degree of im- 
paction and on the patience of the operator, the 
lighter weight requiring more time to disimpact 


- the fragments. This traction restores the length 
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Fic. 9. a and b, Application of gauze bandage while 
the plaster is still soft and continuous molding until set. 

Fic. 10. a and b, The completed plaster splint. Note 
the vise-like function preventing widening or spread at 
the wrist and adequate space to allow for swelling. There 
is no obstruction to movement at the fingers. 

Fic. 11. An elastic bandage is applied. The plaster has 
set, and the fracture has been reduced. Active function of 
the fingers, elbow, and shoulder is encouraged imme- 
diately. 


of the radius by means of pull transmitted 
through the thumb and index finger, along the 
radiocarpal ligament to the distal radial frag- 
ment. When disimpaction occurs, some dorsal 
tilt may still exist. This is corrected by placing 
the operator’s palm over the distal fragment and 
gently forcing the fragments volarward (Fig. 7a). 

The only deformity which has not been cor- 
rected to this point is the widening of the wrist. 
If the operator now places one palm on the ra- 
dial side of the wrist, and the other palm over 
the ulnar styloid, the fragments can be molded 
and the wrist narrowed to its normal contour 
(Fig. 7b). All deformities have now been cor- 
rected, and immobilization must be applied 
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Fic. 11. 


which will maintain the reduction and enable 
unrestricted function of the fingers and thumb. 


IMMOBILIZATION 


A dorsal plaster splint is used for immobiliza- 
tion. Watson-Jones stated that because of the 
lack of soft tissue structures on the medial and 
lateral aspects of the wrist a well molded plaster 
splint over this region would afford excellent 
immobilization. 

We use 8 inch wide plaster bandage. A splint 
is made containing 8 layers. This is soaked in 
water and placed on a table. The splint is 
smoothed out to distribute the plaster well, and 
it is then placed over 2 layers of 8 inch wide sheet 
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Fic. 13. 
Fies. 12 and 13. Illustrations of severe Colles’ fractures which have been reduced by the author’s 


technique, without the necessity of an assistant. 


wadding. The splint and wadding are placed 
over the dorsum of the forearm and wrist. With 
a scissors for cutting plaster (Fig. 8), the splint is 
trimmed so that it will extend from the lateral 
epicondyle to the metacarpophalangeal joints 
and toward the volar aspect so that the edges will 


overlap one-half of the radius and one-half of the . 


ulna, leaving the area between free and permit- 
ting some expansion to accommodate for swell- 
ing. It is trimmed at the elbow to permit full 
flexion and extension (Fig. 10a and b). When the 
pattern is trimmed, it is fastened in place with a 
2 or 3 inch gauze bandage (Fig. 9a). It is most 
important to mold the plaster during the setting 
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period. While the plaster is setting, the surgeon 
maintains reduction by placing his thenar emi- 
nence over the dorsum of the radial fragment 
and his palm over the lateral aspect. His other 
palm is placed about 2 inches proximal to the 
ulnar styloid. By downward pressure with the 
right hand and compressing the fragments be- 
tween the two hands, reduction will be main- 
tained (Fig. 9b). When the plaster sets, the vise- 
like function at the wrist will not permit recur- 
rence of the deformity and will limit supination. 
An elastic bandage is then applied over the 
gauze for appearance and neatness (Fig. 11). 


POSTREDUCTION CARE 


Immediate motion of the fingers, elbow, and 
shoulder are encouraged. Active use of the fingers 
minimizes edema. Light work is started as soon 
as possible. Stenographers, clerks, and even 
machine operators usually return to work within 
4 to 7 days. The ace bandage may be removed 
and the gauze bandage cut off if necessary. If 
this is done, the ace bandage alone is reapplied. 


ANESTHESIA 


The anesthetic of choice is intravenous pento- 
thal sodium with or without curare supplement. 
Any general anesthetic is satisfactory which ob- 
tains muscle relaxation. Local anesthesia, how- 
ever, has been satisfactory. The local agent is in- 


jected directly into the site of the fracture about 
10 minutes before reduction. 

When a fracture is several days old, and con- 
siderable swelling is present, the author recom- 
mends local infiltration with hyaluronidase and 
ace bandage pressure for several hours in order 
to reduce swelling before reduction of the frac- 
ture. 


CONCLUSION 


Good cosmetic and functional results of the 
treatment of Colles’ fracture require reduction 
of all components of the deformity, adequate 
fixation in order to maintain reduction, and no 
restriction to the circulation or function of the 
fingers and thumb during immobilization of the 
wrist. The Watson-Jones method of treatment 
satisfies these requirements, and with the use of 
the apparatus described in this article it is 
atraumatic and easily adaptable by the surgeon 
without having to rely upon a trained or co-oper- 
ating assistant. The importance of correction of 
the widening of the distal fragments is empha- 
sized in addition to the correction of the radial 
shortening and dorsal tilt of the lower fragment 
of the radius. 
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SECONDARY RECONSTRUCTION OF THE HIP JOINT 


A Discussion of Salvage Methods Based on 
Established Principles of Reconstruction 


Cc. F. FERCIOT, M.D., F.A.C.S., Lincoln, Nebraska 


MANY PATIENTS who have had replacement ar- 
throplasty are well satisfied with their functional 
capacity. There are, however, a considerable 
number who for various reasons have developed 
instability and functional limitation. In certain 
cases this failure is due to the material used, to 
the design of the prosthesis, or to its method of 
application. At other times there has been a bone 
absorption and loosening of the prosthesis, and 
in some instances there has been breakage of the 
prosthesis. 

This group of patients presents a major prob- 
lem in rehabilitation and in reconstruction. In 
general, failure has occurred when the functional 
load thrown on the new joint has been greater 
than the prosthetic material or the bony struc- 
ture could bear. Review of roentgenograms in a 
group of over 150 cases leads me to believe that 
when the major stress of weight bearing is thrown 
upon the femoral neck, which is a relatively small 
structure and not well adapted to direct stress 
bearing, bony absorption can be expected in an 
active individual. This observation leads to the 
corollary conclusion that prosthetic hip appli- 
ances should distribute the stress of weight bear- 
ing either through the normal mechanism of the 
femoral head or into the trochanteric and shaft 
portions of the femur. Fusion of the hip joint has 
been considered a possible final resort in man- 
agement of cases in which the prosthesis has 
failed, but in general it is not a desirable solution. 

Observation of the excellent results which have 
followed McMurray’s osteotomy and the very 
satisfactory stability that has developed when a 
prosthetic replacement was used in the patients 
who had previously had osteotomies has sug- 
gested the desirability of applying this principle 
to the salvaging of prosthetic failures. Analysis of 
the conditions existing after osteotomy reveals 
that: (1) the femoral shaft is shifted nearer the 
midline of the body; (2) the abduction lever arm 


is maintained, and (3) weight bearing is thrown. 
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more directly over the upper end of the femur. 
In reviewing recent publications it is noted that 
Moriera comments favorably upon the use of os- 
teotomy in selected cases several weeks prior to 
the application of a hip prosthesis while McFar- 
land has called attention to the good results which 
follow McMurray’s osteotomy in cases of osteo- 
arthritis of the hip joint. The late Fred Albee 
stressed the importance of forming an adequate 
abduction lever arm when performing arthro- 
plasty of the hip joint and devised an ingenious 
method of attaining this end. 

The 4 flanged intramedullary vitallium pros- 
thesis recently developed represents a step in the 
right direction in that it is designed to follow 
sound mechanical and physiologic principles. In 
its application: (1) the femoral shaft is moved 
toward the midline of the body, (2) a good ab- 
duction lever arm is formed, and (3) weight bear- 
ing stresses are transmitted directly into and 
throughout the upper end of the femur, thus 
minimizing torsional stresses. 

The seat of the prosthesis has the shape of a 
shallow, inverted cone and is designed to fit into 
the enlarged part of the femur at the base of its 
neck. The stem consists of 4 flanges which are 
shaped to fit into the upper end of the femur in 
a wedging manner, and the edges are notched to 
give added purchase into the cortex of the bone. 
These flanges are 1/16 inch thick and afford good 
rotational stability but displace only a minimum 
of bony tissue. The stem is introduced into pre- 
pared slots which are formed within the upper 
femoral shaft by means of a straight saw blade. 
The head of the prosthesis is formed on a short 
neck which extends slightly medially but weight 
bearing stress is supported directly over the thick 
medial femoral cortex when the prosthesis is in 
place. The use of a rotating head has theoretic 
advantages and may very well prove to be de- 
sirable in this esséntially ‘“‘end bearing” type of 
prosthesis. 
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Fic. 1. Fic. 2. 

Fic. 1. Four flanged intramedullary type prosthesis with 
conical base. The flanges afford good stability but dis- 
place only a small amount of bone. The conical seat favors 
a snug fit even with some settling. The trochanter is ab- 
ducted to increase length of abduction lever and lessen 
acetabular stresses. 

Fic. 2. Four flanged intramedullary prosthesis with ro- 
tating head. Head sizes are interchangeable. 


In applying the prosthesis it is desirable to 
lengthen the abduction lever arm, and this can 
be accomplished by the method of Albee. The 
trochanter is partially osteotomized from the fe- 
moral shaft by a cut which is directly downward 
and outward and stops short of the lateral femo- 
ral cortex. The upper end of the trochanter is then 
levered outward and fixed in this position by fill- 
ing the defect with bone fragments. Albee used a 
wedge shaped section from the femoral head but 
in instances in which this is not available we have 
found that wedge-like sections from the upper 
base of the femoral neck are satisfactory. The op- 
erative exposure of choice may be used and de- 
pends upon the requirements of the individual 
case and the experience of the operator. The pos- 
terior exposure as modified by Moore offers the 
advantage of not sectioning any major abductor 
muscle which is thought by some to simplify after 
care and to shorten the period of convalescence. 

This type of prosthesis has been used in 4 pa- 
tients but it is too early to evaluate the results, 
though they appear promising. It is the desire of 
the author to suggest principles that should apply 
in salvaging these cases of primary prosthetic 
failure and not to advocate the use of this partic- 
ular prosthesis. It is apparent that the number of 
failures is likely to increase with the more wide- 
spread use of this type of arthroplasty. The entire 
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Fic. 3. Acryllic stem type prosthesis replaced with 4 
flanged intramedullary vitallium model. Note good lever 
arm after abduction osteotomy. Surgery was performed 
in February 1954, and the patient was moderately active 
with aid of cane only, in August 1954. 


problem is largely unresolved at this time, and 
there is need for both basic and applied research 
to determine its field and scope of applicability. 
At the present time an attitude of conservatism is 
certainly warranted and the overoptimistic use of 
replacement arthroplasty should be curbed in the 
interest of both the patient and the surgeon. It is 
hoped that the application of basic orthopedic 
principles will serve as a guide to further progress 
in this promising field of joint reconstruction. 


REFERENCES 


1. Moores, A. T. Metal hi ens a new self locking vi- 
tallium prosthesis, South. M. J., 1952, 45: 1015-1019. 

2. Moors, A. T., and Boutman, J. R. Metal hip joint; 
a case report. J. Bone Surg., 1943, 25: 688-692. 

3. Tomson, J. E. M., Ferciot, C. F., BARTExs, W. W., 
and WessteR, F. S. The “light bulb” type of prosthe- 
oo vn wg femoral head. Surg. Gyn. Obst., 1953, 96: 












ao ff - = J 


ee ee 








THE MECHANICAL FACTORS RESPONSIBLE FOR 


RAPID INFUSION OF BLOOD 


CARL W. WALTER, M.D., F.A.C.S., Boston, Massachusetts, 
DAVID BELLAMY, JR., B.S., Framingham, Massachusetts, and 
WILLIAM P. MURPHY, JR., M.D., Boston, Massachusetts 


THE COMMON CRITICISM of transfusion therapy is 
the failure to get blood into the recipient at the 
moment of need. There are two important me- 
chanical causes for failure. Both frustrate the in- 
tent of surgeons who appreciate the need for 
adequate replacement therapy. The free flow of 
blood is impeded by an infusion needle of a cal- 
iber too small for the job to be done and by stop- 
page of the recipient set by fibrin clot. 

A study of this subject was stimulated by a 
request from the Office of the Directorate, Blood 
and Blood Derivatives Group, Surgeon General’s 
Office, for assistance in determining the mechan- 
ical causes for difficulty with rapid blood infusion 
reported from overseas military installations. 
Recognition of the problem in civilian practice 
is evidenced by the fact that some hospitals rou- 
tinely supply additional recipient sets for use 
when stoppage occurs. In others, the blood is 
filtered prior to issue from the blood bank so that 
only blood that has already passed through a 
fine mesh filter is available for clinical use. Con- 
tamination and loss of identification are likely 
hazards of filtration. Both practices are wasteful 
of time and equipment. The cost of such service 
is shown in Table I. The unsuitability of com- 
mercial recipient sets is described in the litera- 
ture. 

Observation of infusion of blood confirmed 
the statements of doctors and nurses responsible 
for getting blood into recipients that available 
commercial recipient sets were faulty. The de- 
ficiencies reported are: 

1. Excessive manipulation is required to es- 
tablish the blood level in the filter chamber and 
to eliminate air from the recipient tube. 

2. Flow of blood slows or stops for no discern- 
ible reason. Restoration of infusion at the de- 
sired rate is difficult or impossible. 


From the Departments of Medicine and Surgery, Harvard 
Medical School and Peter Bent Brigham Hospital, Boston. 


115 


3. Loss of drip occurs when strands of fibrin 
are caught in the drip nozzle and give the illu- 
sion of a flowing stream when actually the drip 
tube is occluded. 

4, The drop size differs for various makes of 
sets. 

5. Aspiration of air occurs ranging from en- 
trainment of bubbles into the recipient tubing to 
successive “‘slugs” of air which are an inch or 
more long. 

The variables inherent in clinical work made 
a critical study of recipient sets impossible at the 
clinical level. The function of available recipi- 
ent sets was, therefore, observed under standard 
laboratory conditions using outdated blood which 
had been collected into acp solution (U. S. P. 
formula B) by the vacuum technique. The plas- 
ma and cells were thoroughly mixed manually 
by oscillating the bottle about a diameter. The 
connector of the recipient set was plugged into 
the outlet opening of the rubber stopper. A pat- 
ent vent needle was inserted in the vent port. A 
1.5 inch 17 gauge Luer hub infusion needle was 
fixed to the adaptor. The bottle with its attached 
set was suspended and the recipient tube was 
cleared of air. Flow was established with the nee- 
dle positioned 10 inches below the filter cham- 
ber. The blood was permitted to drip into a 
weighed container. The gain in weight during 


TABLE I.—ANNUAL COST OF BLOOD INFUSION 
EQUIPMENT IN 3 METROPOLITAN BOSTON HOS- 
PITALS 


Location South North West 
No. of infusions per 
WE ccrakecctuns 216 176 240 
Technique. ......0 Replacetype Replacetype Prefilter 
B set on A set on 
stoppage slowdown 
Cost of infusion equip- 
ment, actual expe- 
WORD ib dedicccinss $298 $346 $463 
Cost if only 1 set were 
used per infusion... $149 $121 $165 
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Fic. 1. Rate of blood flow through standard needles 
with a 1.5 inch cannula depends chiefly upon the diam- 
eter of the lumen. 


the infusion period permitted calculation of the 
flow rate in grams per minute (Table IT). 

When the rate of flow began to slow, attempts 
were made to re-establish it. ‘These manipula- 
tions consisted of swirling the bottle gently, 
squeezing the filter chamber, if flexible, and 
milking the tubing to free the stoppage. The 
needle was detached and inspected for occlusion. 

At the end of each experiment the blood that 
had passed through the recipient set was filtered 
through a 49 by 245 mesh nylon filter to collect 
any material that had passed the filter in the 
recipient set. 

It became obvious immediately that it is im- 
perative to use a 17 gauge needle whenever the 
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Fic. 2. Couplers commonly used on commercially 
available recipient sets. 


infusion of blood is intended to combat oligemia. 
Banked blood is too viscous to flow through a 
small bore cannula at clinically significant rates. 
The importance of the diameter of the lumen of 
the cannula in determining rate of flow is shown 
in Figure 1. 

Stoppage of the recipient set occurs more often 
with rapid rates of flow. It was caused without 
exception by fibrin or clot plugging the con- 
nector or coupler. Obstruction resulted because 
the fibrin or clot jammed the small lumen com- 
mon to the 3 couplers illustrated at the left in 
Figure 2. In type A, strands of fibrin hung be- 
tween perforations in the metal coupler intended 
as a prefilter. In type C, the film of fibrin lodged 
in the slot in the side of the coupler provided to 
act as a trap, with the result that stoppage oc- 
curred when a portion of the film prolapsed into 
the lumen of the coupler (Fig. 3). 

Type A, B, and C connectors also serve as the 
drip nozzle. Strings of the fibrin become sus- 
pended in the drip nozzle and serve as a bridge 
for the flow of blood so that drops do not form, 
as shown in Figure 4. The appearance may be 
that of a stream of blood in instances where ac- 
tual stoppage has occurred. There was no in- 
stance of stoppage due to occlusion of a filter ele- 
ment having meshes of the size illustrated in Fig- 


TABLE II.—RATES OF FLOW AND STOPPAGES EXPERIENCED WITH COMMERCIAL RECIPIENT SETS 


PLUGGED INTO BOTTLES OF BLOOD SUPPLIED BY THE AMERICAN NATIONAL RED CROSS BLOOD PROGRAM 


A 4458 A 4464 F 0.160 inch F0.150 inch 
plastic wire mesh lumen lumen 















Type of recipient set filter filter B-R 181 C. 804-08 HB 92D HB 2C 

Da rene OC ON 415 15s os aren Weim ls Ns pein ere ais eens 9.0 33.0 35.0 50.0 49.0 15.0 
DERN PE IE TNS NYE oo oniciic sidan ns osc oweleeessiasce 28.0 30.5 27.2 30.5 38.0 35.0 
Flow (gms./min.) with stoppages 

PE PINE ive oso hee SSRN SHANICRET NUR ERENCES 20.4 24.8 16.7 14.2 21.6 19.3 

DREAIRO HINO ysis .cAo sie a sine asin O4ilee SAC RGN ASS 20.1 27.1 19.0 16.6 20.9 22:2 
Flow (gms./min.) without stoppage 

PVE WBE sis. c's ise lesa nine J aiev neinesuising yes 30.6 25.5 18.9 18.2 21.6 19.3 

BR MUNINE is so Scarica Wis bcm Satara ew ecraeie-er 28.5 27.2 19.6 18.9 20.9 22.2 
POL EOL RIN 65:6) 6 SG swe Siete wie 594s. Ui nis SIN awae:e 53.35 2.8 11.4 22.0 0 0 


Per cent requiring manipulation to continue flow....... 22.2 8.3 Sof 6.0 4.0 0 
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Fic. 5. 


Fic. 3. Type A coupler—stoppage by a mass of fibrin 
astride holes in a perforated coupler entrance. Type C 
coupler—stoppage of small aperture due to fibrin jam- 
med in slot at heel of bevelled entry. 

Fic. 4. Strands of fibrin stuck in the drip nozzle mask 
blood flow. Drop formulation is prevented. Stoppage is 
concealed by false impression of stream of blood impart- 
ed by strands of fibrin. 

Fic. 5. One square centimeter of 4 types of commonly 
used filters, magnified to show characteristics that permit 
adequate blood flow while retaining detritus of sufficient 
size to plug the needle. 

Fic. 6. Photograph showing entrainment of air. 

Fic. 7. Recipient set Type F. A large lumen coupler 
delivers blood directly into a 70 by 70 mesh nylon filter 
sack. The filtered blood enters the drip chamber through 
a nozzle designed to deliver the standard U.S.P. drop. 
The compressible walls of the chamber permit manipu- 
lation to establish blood level and manage the air in the 
drip chamber. 


ure 5. So little material passed these filters that it 
was difficult to identify when spread over 64 
square centimeters of the 49 by 245 mesh test 
filter. 

The lumen of the 15 gauge needle was not oc- 
cluded in any of the tests on the woven filters 





shown in Figure 5. The needle was occluded in a 
third of the tests made with blood filtered through 
a perforated plastic filter (A4458). 
Entrainment of air into the stream of blood oc- 
curs in recipient sets where blood drips onto the 
filter whenever the filter is not completely 
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TABLE III.—COMPARISON OF PERFORMANCE OF 
RECIPIENT SETS 

Requiring . 

manipulation 
of flow to maintain Stoppage, 
Type of set gms./min. flow, per cent per cent 

A 4464 wire mesh filter 24.8 8.3 
F HB92D self punctur- 

ing coupler 21.6 4.0 
A 4458 plastic filter.... 20.4 22.2 
F HB2C nonpiercing 


Average rate 


19.3 0 
16.7 Bs 
C 804-08 slotted coupler 14.2 6.0 


covered with blood, a condition difficult to 
establish in rigid filter chambers except by 
permitting the air in the filter chamber to enter 
the recipient tube (Fig. 6). Clinically significant 
leakage of air (up to 100 c.c. during an in- 
fusion) into the filter chamber through faultily 
cemented joints between component parts was 
demonstrated. 

Experimentation with various designs to over- 
come the faults of commercially available recipi- 
ent sets yielded the following specifications for 
the dependable recipient set shown in Figure 7: 

1. The lumen of the coupler has a minimum 
diameter of 4.0 millimeters. The channel must 
be short to permit easy passage of fibrin. 

2. A single regular shaped orifice presents in- 
side of the blood container (Fig. 2, type F). 

3. The filter is placed in series with and ad- 
jacent to the coupler. 

4. The filter is no coarser than 70 by 70 mesh 
(Fig. 5, type F), and has at least 32 square centi- 
meters of filter surface. 


5. The filter chamber is compressible but does 
not collapse under a negative pressure of 125 
centimeters of water. 

6. The filter chamber terminates in a drip noz- 
zle designed to deliver the standard U.S.P. drop. 

7. The volume of the drip chamber is at least 
8 cubic centimeters. 

8. The components of the recipient set are as- 
sembled so that no leaks are demonstrable under 
negative pressures of 125 centimeters of water. 

Performance studies demonstrate the superi- 
ority of a design which embodies these charac- 
teristics (type F, Table IiI). The data for Figure 
1 were obtained through such a set coupled to 
the original container in which the blood was 
collected. Clinical experience with 9,616 infu- 
sions of blood from the original container sub- 
stantiates the experimental findings. Even the 
demands of cardiovascular surgeons for flow 
rates as high as 300 cubic centimeters per min- 
ute were satisfied through these recipient sets 
without prior filtration of the blood. 


CONCLUSIONS 


1. The use of a 17 gauge or larger needle for 
venipuncture for the infusion of blood to combat 
blood loss is imperative. 

2. Specifications are given for a recipient set 
that performs dependably with blood from the 
original container in which it was collected. 
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LUMBAR HERNIA 


AN OPERATION FOR MASSIVE INCISIONAL 


AMOS R. KOONTZ, M.D., F.A.C.S., Baltimore, Maryland 


PRIMARY LUMBAR HERNIA is the third rarest of all 
hernias. The 5 rare hernias occur in the follow- 
ing order of frequency beginning with the rar- 
est: sciatic, perineal, lumbar, obturator, and 
internal. In 1948 Watson was able to collect 
only 153 cases of primary lumbar hernia from 
the literature. I have seen 1 patient with this 
condition who was not reported. He was an old 
man and was seen at the Baltimore City Hos- 
pitals. The hernia was small and no attempt was 
ever made to operate upon him. He was kept 
around to show the students every year, as 
naturally none of them had ever seen a lumbar 
hernia. This hernia came through Petit’s tri- 
angle. 

Most primary lumbar hernias come through 
the inferior lumbar triangle of Petit. Some come 
through the superior lumbar triangle of Gryn- 
felt-Lesshaft. A few come through abnormal 
openings in the muscles or aponeurosis and may 
appear anywhere in the lumbar region. 

The purpose of this paper, however, is not 
to deal with primary lumbar hernias or the 
operation for that condition. Primary lumbar 
hernias as a rule are small and do not require a 
very extensive operation. 


INCISIONAL LUMBAR HERNIAS 


The operation described here I have per- 
formed 5 times for massive incisional lumbar 
hernias, all of which followed kidney operations 
in which the kidney was infected and in which 
the wound became grossly infected postoper- 
atively. In all of the cases reported there were no 
fascial or muscular structures in an area bound- 
ed by the crest of the ilium below, the lower bor- 
der of the ribs above, the rectus muscle anterior- 
ly, and the lumbar muscles posteriorly. This 
left a large rhomboid area of the lateral abdomi- 
nal wall in which there were no structures ex- 
cept the skin, subcutaneous tissue, and peri- 


From the Department of Surgery of the Johns Hopkins Hospi- 
tal, Baltimore. 


toneum. In each instance a huge hernia sac 
bulged through this large defect in the abdomi- 
nal wall. : 

In 1907 Dowd reported an admirable and ef- 
fective operation which he had used on a small 
lumbar hernia presenting through Petit’s tri- 
angle. In this procedure a flap of fascia lata was 
turned upward over the defect but the flap was 
not large enough to cover the entire opening. 
Therefore, a flap of fascia from the latissimus 
dorsi muscle was turned forward in order to 
close the remainder of the opening. 


OPERATIVE PROCEDURE 


The operation which I have performed suc- 
cessfully 5 times utilizes Dowd’s principle and 
might be called an enlarged Dowd’s operation 
or a modification of it. The operative procedure 
is as follows: The type of incision used may be 
seen in Figure 3. First, an oblique incision is 
made beginning in the kidney region and run- 
ning downward and forward as far as necessary 
over the hernial sac. The sac is dissected free. 
Instead of opening and resecting the sac, it is 
plicated with a couple of rows of inverting mat- 
tress sutures as shown in Figure 1. Care, ofcourse, 
must be exercised not to puncture any portion of 
the bowel which may be adherent to the sac, or 
to angulate any adherent loops. If necessary, the 
sac is opened and the bowel dissected free before 
the plication sutures are placed. Another inci- 
sion is then made from about the center of the 
oblique incision downward over the thigh at a 
point which will best expose the fascia lata and 
the fascia covering the gluteus muscles. A rec- 
tangular piece of this fascia is then dissected free 
and turned upward. Sufficient fascia, however, 
cannot be obtained to cover the entire hernial 
defect. Enough can be obtained to cover the 
anterior half, or possibly two-thirds of the her- 
nial defect. This strip of fascia is sutured to the 
fascia over the ribs above and to the rectus fascia 
anteriorly (Fig. 2). A flap of lumbar fascia is 
then turned forward and sutured to the flap of 
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Fic. 1. 


L—— Cut ed; 
F of jascig rata y, 


Fic. 1. The insert shows the large size of the lumbar hernias such as are described in this paper. The 
main drawing shows the plication of the sac after it has been dissected free. 

Fic. 2. The drawing on the left shows a piece of fascia lata and gluteal fascia reflected upward and 
sutured to the fascia over the ribs above, and to the rectus sheath in front. It will be noted that the 
flap of fascia has not been dissected free on the outer side all the way up to the crest of the ilium. If 
this were done, the angle of direction of the fascia would be too far forward and would miss the 
hernial defect that it is meant to cover. The outer edge of the flap, which is not dissected free all the 
way up to the crest of the ilium, is thereby left rather loose, and for that reason it is best to suture it to 
the crest of the ilium with a few silk sutures in order to steady it. A large piece of lumbar fascia has 
been reflected forward and sutured in front to the fascia lata, above to the fascia over the ribs, and 
below to the crest of the ilium. The drawing on the right shows the entire operative area reinforced 


with a piece of tantalum gauze. 


fascia lata anteriorly, to the rib fascia above, 
and to the crest of the ilium below. 

The operation is now complete except for 
closure of the subcutaneous tissue and skin, un- 
less reinforcement of the fascia flaps with some 
other material is desired. In the first 2 of the 5 
cases in this series, no reinforcing material was 
used. While excellent cures of their hernias was 
attained, there was a moderate diffuse bulging 
in the area of the old hernia. In the third and 
fourth cases, in order to reinforce the fascia flaps, 
a cutis graft was sutured over them. The cutis 
graft in.each instance was a full thickness skin 
graft and was taken from the thigh when the 
downward incision was made to expose the fas- 
cia. Instead of making a straight incision, an 
elliptical incision was made excising the skin be- 
fore the fascia flap was exposed. In both of these 
cases the repair was stronger than it was in the 
first two. In the fifth case a piece of tantalum 
gauze was implanted (Fig. 2) to reinforce the 
entire hernial area. This has worked very 
satisfactorily. 


A word might be said about the relative ad- 
vantages of cutis grafts and tantalum gauze in 
this area. Tantalum was not used in the third 
and fourth cases lest the extensive bending to 
which the mesh would be subjected in this area 
cause some trouble. About the same time, how- 
ever, E. H. Richardson operated on a patient in 
whom he did use tantalum gauze with no un- 
toward effects. As a result, I used it also in my 
fifth case. 

Complications. There were no complications in 
any of the operations except the last one. Even 
in the 2 cases in which rather large cutis grafts 
were implanted no evidence of fluid developed. 
In the last patient (an excessively fat woman) an 
infection developed which caused a troublesome 
persistent sinus tract. This was explored about 4 
months after the first operation, and several silk 
sutures were removed. Silk had been used 
throughout the operation and no other suture 
material was used even to suture the tantalum 
gauze in place. The infection, however, did not 
interfere with thorough fibrous infiltration of the 
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Fic. 3. Photograph of the fifth case, made while the 
patient was still in the hospital. 


tantalum mesh, and it was not necessary to re- 
move any tantalum (2). The sinus tract rapidly 
filled with very little discharge under the use 


of tantalum oxide powder which has been found 
to be very advantageous in stimulating the growth 
of fibrous tissue. 

Results. The first of these patients was oper- 
ated upon in 1934, the second in 1940, the third 
in 1949, the fourth in 1950, and the most recent 
patient in April 1954. The first patient was seen 
recently and is still well, 20 years after operation. 
The second patient was also seen recently and is 
still well 14 years after operation. The third pa- 
tient was well 9 months after operation, and 
then disappeared. The fourth patient is still well 
4 years after operation. The fifth patient was 
operated upon only 13 months ago and is still 
well. 


SUMMARY 


An operation for the cure of massive lumbar 
hernias with marked tissue deficiencies is pre- 
sented. This operation has been successfully used 
in 5 cases. 
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THE IMPORTANCE of a treatise such as is contained in 
the volume entitled Patologia del estomago operado! can- 
not be overemphasized. It is probably only equalled 
by the current tape recordings of our American panel 
discussions. Herein one has in a small book the entire 
transcript of papers with questions and answers of 
what transpired at the Second Argentine Congress on 
Gastroenterology, April 13 to 18, 1953. 

The book gives the profession at large, and those 
not having the good fortune to attend the meeting, an 
opportunity of possessing and reading the manuscripts 
as presented. No one can help being impressed by the 
singular and comprehensive character of the subject 
matter. Every phase of gastric surgery has been cov- 
ered completely and well under such topics as blood 
alterations associated with gastrectomy, the gastro- 
intestinal physiopathology after gastrectomy, radiog- 
raphy of the operated stomach, and gastroscopy. The 
immediate and late pathologic findings and their re- 
lationship to the biliary system take up 3 chapters. 
Finally the repercussions of gastrectomy on endocrines 
are explored as well as dietetic therapy and cortico- 
visceral pathology of the sectioned stomach. 

The emphasis placed on biliary complications 
brings into focus a situation only cursorily discussed in 
similar symposiums. The scientific approach, manom- 
eter readings, cholangiographic findings, and graphic 
charts are convincing beyond refutation. Certainly 
biliary complications following gastrectomy now take 
on a significance that must be reckoned with in every 
surgical procedure in which the stomach is sacrificed. 

The surgeon doing gastrectomies will do well to 
possess this timely volume.—Stephen A. Zieman. 


THE VOLUME entitled Sandoz Atlas of Haematology? was 
written and compiled by E. Undritz of the Sandoz 
Pharmacological Research Laboratories of Switzer- 
land under the direction of E. Rothlin. The first edi- 
tion of this atlas was published in 1949 in French and 
German only. It was so popular that it was extensively 
revised and translated into English and Italian. 

The atlas is divided into 3 parts each of which fol- 
lows the same general plan. The first part of each sec- 

IPATOLOGIA DEL ESTOMAGO OPERADO; SEGUNDO CONGRESO 
ARGENTINO DE GASTROENTEROLOGIA. Sociedad de Gastroenterolo- 
gia de Buenos Aires. Asociacién Argentina de Radiologia— 
Sociedad Médica de Mendoza. 482 pages, 124 illustrations. 
Buenos Aires: Editorial Universitaria, 1953. 

2Sanpoz ATLAS oF HAEMATOLOGY. 91 pages, 256 colored 
illustrations. $7.00. Basle, Switzerland: Sandoz Ltd., 1952 


tion deals with the development of the 9 species of 
blood cells in the hemopoietic tissues, particularly in 
the bone marrow, and this is followed by a descrip- 
tion or photographs of the cells in the peripheral blood 
under normal and pathologic conditions. Part 1 gives 
a brief account of the basic principles of hematology 
and of the technique of preparing and staining blood 
and bone marrow films. Part 2 is devoted to a syste- 
matic description of the various groups and species of 
blood cells and their development. Part 3 contains 
44 plates comprising a total of 256 illustrations of nor- 
mal and pathologic elements found in the blood and 
hemopoietic organs. All except 4 plates are color 
photomicrographs of preparations of human blood 
cells. With a few exceptions, a magnification of 1:1200 
was employed. The reproduction of color is far from 
perfect, but on the whole is very good. 

The atlas is very complete and should be a reference 
book in every hematology laboratory.—Opal Hepler. 


A SPLENDID ADDITION to the pediatric armamentaria, 
though it is an innovation in pediatric literature, is 
presented as Pediatric Diagnosis’ by Green and Rich- 
mond. 

Basically this is a presentation of differential diag- 
nosis written on the premise that a disciplined syste- 
matic approach to the patient cannot fail to improve 
the diagnostic acumen. 

The first sections of the book are devoted to pedi- 
atric history and physical examination; the next part 
is concerned with symptom diagnosis; the last section 
and one of the strongest features of the book is a con- 
sideration of health supervision. References to the lit- 
erature follow each subject discussed. 

This book is sound, useful, and clear, and it is highly 
recommended to all concerned with pediatric prob- 
lems. If properly used it may well accomplish the 
goals of the authors.— Dennis H. Kelly. 


THE METHOD of transverse tomography was intro- 
duced in the mid-thirties by Vieten and Kieffer, but 
it had not been possible to obtain pictures of sufficient 
clarity for clinical use, until Watson in 1937 published 
his technique in which the patient and the x-ray film 
are being rotated synchronously in the same direc- 
tion. Since then this method has aroused wide interest 

3Pepratric Dracnosis. By Morris Green, M.D., and Julius B. 


Richmond, M.D. 436 pages. $10.00. Philadelphia and London: 
W. B. Saunders Co., 1954. 

















mainly in Italy, France, and Germany, and much ex- 
perience has accumulated, which is very well present- 
ed in the monograph entitled Das Transversale Schicht- 
verfahren.4 

The first part of the book gives general information 
in a chapter on the physics and techniques involved 
(written by F. Wachsmann), and another on the par- 
ticular topographic anatomy. The latter includes pho- 
tographs of 11 normal transverse anatomic sections of 
the thorax at different levels, followed by the corre- 
sponding normal tomograms for comparison. All these 
photographs as well as many in the coming chapters 
have explanatory tracings on overlying cellophane 
paper. 

In the second part there are 10 chapters in which is 
discussed the pathology as seen on transverse tomo- 
grams of the following: inflammatory processes of the 
mediastinum and pleura, tumors of the posterior and 
anterior mediastinum, pulmonary tuberculosis, lung 
abscess, bronchiectasis, lung cysts, pneumoconiosis 
(silicosis), diseases of the heart and great vessels, for- 
eign bodies, intra-abdominal diseases (with the aid of 
pneumoperitoneum), and the skeletal system (base of 
the skull and vertebral column). The eleventh chapter 
elaborates on the value of this method in combination 
with deep x-ray therapy for the choice of dosage and 
fields. A short summary evaluates again the method, 
its indications, and limits. 

Each of the clinical chapters begins with a discus- 
sion of the particular diagnostic problem, and this is 
followed by detailed case histories with the transverse 
tomogram shown along with the routine film and 
often the vertical tomogram, lateral view, broncho- 
gram, and arteriogram. Whenever operation was per- 
formed the operative findings are reported. 

The authors are very critical and certainly quite 
aware of the limits of this technique, but make every 
effort to demonstrate that by this examination the 
diagnosis was facilitated or even established. How- 
ever, one is sometimes left with the impression that a 
diagnosis can be made just as well or better without 
the. transverse tomogram by using the conventional 
diagnostic facilities, including the vertical tomogram, 
cytologic examination of sputum and bronchial wash- 
ings, or even cardiac catheterization. Still, there are 
instances in which this very interesting method is of 
great help for practical and theoretic purposes, as in 
kyphoscoliosis, certain cases of otherwise undetected 
mediastinal lymph node metastasis, for the determi- 
nation of the heart volume, and others. 

It would seem that only a large center could afford 
the use of this method, for it requires an experienced 
radiologist, a trained technician, and above all a large 
number of patients to provide the cases in which this 
examination is indicated. 

This volume should be of interest mainly to the 
radiologist, but also in some degree to internists, 
pediatricians, thoracic surgeons, and otologists. The 
binding and print are of high quality, and the repro- 
duction of x-ray films is excellent, even though one 


4ARCHIV UND ATLAS; DER NORMALEN UND PATHOLOGISCHEN 
ANATOMIE IN TYPISCHEN ROENTGENBILDERN. Das TRANSVERSALE 
ScHICHTVERFAHREN. By Doz. Dr. Med. Alfred Gebauer and Dr. 
Med. Alfred Schanen. 313 pages, 469 illustrations. DM 97.50. 
Stuttgart: Georg Thieme Verlag, 1955. 
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would often like to see the original film to be more 

certain of the interpretation. There are many refer- 

ences to the literature at the end of each chapter. 
—Fritz H. Moser. 


THE THIN VOLUME Diagnostik und Strahlentherapie der 
Geschwulstkrankheiten,5 written for physicians in gen- 
eral, is intended as a guide for the early discovery and 
prompt, effective treatment of neoplastic disease. The 
first fourth of the text is concerned with basic matters: 
historical, statistical, genetic, and experimental, and 
includes a discussion of radiation physics and biology 
and the radioactive isotopes. 

The remaining 253 pages, devoted to clinical and 
especially radiologic diagnosis and treatment, are 
written authoritatively from a wide experience, al- 
ways from the point of view of the radiologist. The 
discussion of radiation therapy in each section is rea- 
sonably detailed, and includes numerous dosage ta- 
bles. There is at times, especially in outlining treat- 
ment, a rigidity which is inappropriate in a field so 
far from static. The statement that cosmetic effect is 
always better following radiation therapy of tumors 
of the skin than following surgery will not be generally 
accepted. Nor will the flat statement that radiation 
therapy is more effective than surgery in carcinoma 
of the lip. Nor will the short section devoted to the 
thesis that enlarging pigmented nevi should never be 
surgically excised, even to establish a diagnosis. 

Some of the statistical tables presented are out- 
dated. Some of the tumor classifications are inade- 
quate. There are certain disproportions in the discus- 
sion, and some complete omissions. The entire section 
on the diagnosis and treatment of bone tumors is given 
no more space than the material on radiation therapy 
in carcinoma of the breast. A single tentative mention 
of radioactive gold is lost in the general section on 
isotopes. The discussion of hyperthyroidism and its 
therapy could perhaps be considered outside the scope 
of this book. 

The bibliography is extensive and in part quite re- 
cent. Its usefulness is diminished by frequent listings 
of secondary sources. The index is incomplete. Typo- 
graphic errors are numerous throughout and are es- 
pecially annoying when they affect the names of 
authors. Clear reproductions of beautifully accom- 
plished x-ray films are used in illustration. 

—Elmer V. Dahl. 


‘IT Is MY PERSONAL OPINION that the technical side of 
Neurosurgery has advanced about as far as it can ad- 
vance on its own. Further progress will probably come 
only when the knowledge of the neuroanatomist and 
the neurophysiologist, along with the newer biologic 
aspects of physics and chemistry are utilized by neuro- 
surgeons. This book is intended as a step in that 
direction.” 

This quotation from the preface by the senior 
author of Correlative Neurosurgery® indicates the rather 

SDIAGNOSTIK UND STRAHLENTHERAPIE DER GESCHWULST- 
KRANKHEITEN. By Dr. Med. Alfred Vogt. 382 pages, 209 
illustrations. DM 72. Stuttgart: Georg Thieme Verlag, 1955. 

6CoRRELATIVE NEuROsuRGERY. By Edgar A. Kahn, Robert C. 
Bassett, Richard C. Schneider, and Elizabeth Caroline Crosby. 
Foreword by Kenneth G. McKenzie. 413 pages, 235 illustra- 
tions. $19.50. Springfield, Il].: Charles C Thomas, 1955. 
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ambitious objective of this book. That it does not com- 
pletely cover everything which could be correlated in 
these wide expanses of information would no doubt be 
admitted by the authors, because books have physical 
limitations, but in no wise does that actual incom- 
pleteness of total correlation with all the devices used 
by neurosurgeons in any way minimize the value of 
this fine book. It is a direct, articulate book, just as 
practical as was Max Minor Peet himself, whose dis- 
ciplines are so clearly reflected in these pages. The 
authors have shown not only the practical aspects of 
neurosurgical diagnosis and treatment but also have 
attempted to show how and why the roentgenologist, 
the electroencephalographer, the neurologist, the bio- 
chemist and biophysicist (as in the use of the isotopes), 
the psychiatrist, the endocrinologist, the anatomist, 
and physiologist are necessary ingredients in the total 
effort toward the care of a neurosurgical patient. Em- 
phasis is placed on the importance of good plain 
roentgenograms of the skull. Emphasis is also placed 
on the value of electroencephalography for intra- 
cranial tumor localization when the techniques of the 
testing are carefully done. At Michigan, they have 
achieved 81.7 per cent accuracy with electroenceph- 
alography in the intracranial localization of tumors. 

The book makes no mention of hypophysectomy as 
one of the methods for the control of pain in metastatic 
disease of the prostate and female breast, but the 
chapter devoted to the treatment of neurosurgical 
pain is otherwise a complete, lucid, and practical 
presentation of the subject. The authors do not hold 
with prefrontal lobotomy as a very desirable method 
for the treatment of intractable pain. The chapter on 
the plastic repair of scalp defects will certainly be use- 
ful to all neurosurgeons. The chapter concerned with 
metastatic carcinoma of the brain seemed unusually 
short, perfunctory, and rather hopeless in its attitude 
but perhaps the authors’ experience, along with that 
of many others, makes such a presentation a proper 
one for them. It would have been a fine addition to 
this book if a chapter on anesthesia in neurosurgery 
had been included. Anesthesia is a problem which 
exists unsolved in many neurosurgical clinics in this 
country, and it would have been helpful to know what 
these authors, working under fixed, well established 
conditions, would have to say about neurosurgical 
anesthesia with their own practical and time tested 
methods of surgery. 

The book is large in size and price, but the usability 
of the book for the young neurosurgeon and the beau- 
tiful format of the book make it well worth the cost. 
It will no doubt find a place on the shelves of the 
library of most neurosurgical services where there is a 
resident training program.— John Martin. 


A VERY EXCELLENT and thorough discussion of the 
subject is given in Leg Ulcers’ by S. T. Anning. The 
author presents a very comprehensive discussion in- 
cluding a historical study of the subject followed by a 
discussion of the differential diagnosis. His ideas of the 
reverse flow of blood in varicose veins, however, are 
contrary to the accepted teachings. 


7Lec Utcers; THEIR CAusES AND TREATMENT. By S. T. Ann- 
ing, T.D., M.A., M.D. (Cantab.), M.R.C.P. 178 pages, 41 
illustrations. $4.00. Boston: Little, Brown & Co., 1955. 


Throughout the volume emphasis is placed upon 
the importance of thrombophlebitis and venous throm- 
bosis as the basic cause of the majority of leg ulcers. 

He questions the value of the ligation and stripping 
of varicose veins and apparently opposes the injection 
treatment, even though these methods are accepted 
by most surgeons today. 

The author should be complimented for empha- 
sizing the supportive therapy advocated. He believes 
the great majority of leg ylcers and disabilities could 
be cared for by proper and continued support. 

—H. O. McPheeters. 


IN THE PREFACE to his Textbook of Operative Gynaecology,’ 
Wilfred Shaw does something few medical writers rb 
he seems to take his readers into his study, sits down 
and visits almost informally about the problems, 
hopes, and inspirations which accompanied his work. 
Shaw, a distinguished British gynecologist, won world- 
wide recognition because of his contributions to the 
advancement of his specialty and his excellence as a 
teacher and writer. His publisher’s note describes how 
he completed his book unaided after he discovered he 
had a relatively short time to live. Unable to practice, 
he devoted his remaining days to the fulfillment of a 
lifetime ambition—the completion of his Textbook of 
Operative Gynaecology. His good fortune in finding a 
sympathetic publisher is told in a gentle fashion. A 
good book had to be the result of their combined 
efforts when we know that, as Shaw writes, ‘“‘he and I 
have in common a love of books, and we have often 
sat together admiring the beauty of Pernkopf’s Ana- 
tomical Atlas and the Peham-Amreich textbook.” 

Mr. Charles Macmillan, the publisher friend of the 
author, and the firm of E. & S. Livingstone Ltd. have 
produced a book that has fulfilled the author’s every 
hope. Wilfred Shaw believed it to be essential that it 
should be profusely illustrated, that it should be equal 
to others of the same type, regardless of where pub- 
lished, that it should represent a British medical pub- 
lication at its best, and that the illustrations should be 
at least as important as the text. 

The work contains 382 excellent figures, several in 
color and many full page in size. They compliment 
the text in a most complete fashion. Those on uro- 
genital fistulas, the Wertheim operation, and the 
Peham-Amreich figures on the technique for the rad- 
ical operation for carcinoma of the vulva merit special 
mention. American readers will miss a demonstration 
of pelvic lymphadenectomy as performed at the time 
of a Wertheim hysterectomy. 

The text gives a clear exposition of the techniques 
for each operation; the indications for the various 
procedures are summarized. No attempt will be made 
here to discuss the manner in which some of the 
author’s methods differ from those of other gynecolo- 
gists nor less important items about which there could 
be disagreement. It is good to see an opinion expressed 
by one of Shaw’s stature that he does not always follow 
a set method and that the treatment of certain con- 
ditions, at least, should be individualized. The text 


8STEXTBOOK OF OPERATIVE GyNAECOLOGY. By Wilfred Shaw, 
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382 figures. $19.00. Edinburgh and London: E. & S. Living- 
stone Ltd., 1954. 





THE SURGEON’S LIBRARY . Reviews of New Books 125 


of the chapter entitled ‘‘Anatomical Considerations” 
deviates from the discussion of pelvic anatomy found 
in the orthodox textbook of gynecologic surgery; it 
deals almost wholly with the connective tissue sup- 
porting structures of the perineum and pelvis as ap- 
plied to vaginal surgery. It is a particularly excellent 
and provocative discussion of a controversial subject. 
The chapter on “Postoperative Treatment and Com- 
plications” merits special mention also. It can be read 
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and remembered with profit by interns, residents, and 
attending staffs alike. 

The format of the book is attractive, the illustrations 
well reproduced and the paper of good quality— 
Wilfred Shaw would have been proud. To quote the 
publisher’s note “‘this volume is a tribute to a great 
man and one of the outstanding British gynecologists 
of our time.” It will be of value to all who are inter- 
ested in gynecologic surgery.— John W. Huffman. 
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PRELIMINARY PLANS FOR THE 41st CLINICAL CONGRESS 
THE CONRAD HILTON HOTEL, CHICAGO, ILLINOIS 
OCTOBER 31 TO NOVEMBER 4, 1955 


Tue 41st CiinicaL Concress of the American 
College of Surgeons will be held in Chicago, 
October 31 through November 4. The Conrad 
Hilton, Chicago’s largest hotel, will again be 
headquarters, with most of the sessions and all of 
the exhibits housed there. Nearby hotels will 
supply additional meeting rooms and accommo- 
dations as needed. 

Since Chicago is such an important conven- 
tion center, we anticipate very few housing or 
travel problems, although early registration for 
the best accommodations is generally advisable. 

Information on Congress sessions will be un- 
folded in this Journal each month beginning 
with this issue, with a complete program appear- 
ing in the October number. General plans for 
the Congress follow those of previous years, with 
these exceptions: 

1. Postgraduate courses will be given Monday 
through Thursday mornings, with one excep- 
tion, that of Obstetrics and Gynecology, which 
will meet Monday through Friday. 

2. Ophthalmologists will have one evening 
session and otolaryngologists will have one eve- 
ning session. Day meetings in these specialties 
will not be held because of the program of the 
American Academy of Ophthalmology and 
Otolaryngology in Chicago immediately prior 
to the Congress. 

3. One address only, the Martin Memorial 
Lecture, will be heard Monday evening, and on 
Friday evening the Presidential Address will be 
the only lecture given. The Trauma Oration will 
be heard Thursday afternoon at 2 p.m. 


4. Ciné clinic films, unlike previous years are 
not restricted to those made by doctors within 
the geographic area of Chicago, but will show 
significant surgery all over the United States. 
This program is being directed by Dr. Hilger 
Perry Jenkins. 

5. Two-way television, with audience partici- 
pation, is another new development this year. 
More details will be published in the next issue. 


Chicago Committee on Arrangements 


Under the leadership of Dr. J. Garrott Allen, 
the 1955 local Advisory Committee on Arrange- 
ments is composed of the following Fellows: 


J. Garrott ALLEN, 
Chairman of the Committee 


WILLIAM E. ADAMS 
KNOWLTON E. BARBER 
Epwarp J. BEATTIE, JR. 
Dwicut Epwin CLarkK, 
Publicity Chairman 
T. Howarp CLARKE 
CunTon L. CoMPERE 
Joun B. Condon 
Davip N. DANFoRTH 
Epwin J. DeCosta 
Joseru P. Evans 
TiLpEN C. Everson 
Pau. W. GREELEY 


Official Meetings 


Pau. V. HARPER 
RIcHARD E. HELLER 
Myron M. Hipskinp 
Hitcer P. JENKINS, 
Chairman, Ciné Clinics 
Joun L. KEELEY 
WILLIAM A. LARMON 
LAWRENCE J. LAwson 
Tuomas J. MERAR 
Joun H. OLwin 
Joun T. REYNOLDS 
KENNETH L. ROPER 
Rosert L. Scumitz 
JANET E. Towne 
Davin H. WaGNER 
Lro M. ZIMMERMAN 


Only two general evening sessions will be held 


this year. On the opening evening Dr. J. Garrott 
Allen will welcome visitors to the Congress, Dr. 
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I. S. Ravdin, Chairman of the Board of Regents, 
will introduce guests, and Dr. Grayson L. Kirk, 
President, Columbia University, will give the 
Martin Memorial Lecture. The Trauma Ora- 
tion, formerly heard on Monday evening, will be 
given on Thursday afternoon, by Dr. Frank B. 
Berry, Assistant Secretary of Defense, Health, 
and Medicine, Washington, D. C., speaking on 
the topic ‘Mass Casualties.” 

The annual meeting of Fellows will take place 
Thursday afternoon. The Convocation will be 
held the final evening, Friday, November 4. 
Initiates will be presented for fellowship, honor- 
ary fellowships conferred, and officers inaugu- 
rated. Dr. Warren Cole, incoming President of 
the College, will give the Presidential Address. 

Tuesday, Wednesday, and Thursday evenings 
will be free for committee meetings, the Motion 
Picture Symposium, evening sessions for oph- 
thalmologists and otolaryngologists, and other 
special group activities. 


Panel Discussions 


The general scientific sessions will begin this 
year with a panel discussion on “Surgery of the 
Thyroid” at 10 a.m. Monday morning, October 
31. Subjects of other general sessions follow: 


MONDAY, 1:30-3 p.m.—Clinicopathology Conference; 
3:30-5 p.m.—Parenteral Therapy. Panel Dis- 
cussion 

TUESDAY, 1:30-3 p.m.—Carcinoma of the Breast. 
Panel Discussion; 2-5 p.m.—Symposium on 
Trauma; 3:30—-5 p.m.—Surgery in Patients with 
Cardiac Disease. Panel Discussion 

WEDNESDAY, 1:30-3 p.m.—Surgery and Anesthesia. 
Panel Discussion; 2-5 p.m.—Symposium on 
Cancer; 3:30-5 p.m.—Benign Lesions of the 
Pancreas. Panel Discussion 

THURSDAY, 1:30-3 p.m.—Surgery of the Colon. Panel 
Discussion; 2-5 p.m.—Trauma Oration, ‘‘Mass 
Casualties.”? FRANK B. Berry, Washington, D.C. 


FRIDAY, 9-12 noon—‘‘What’s New in Surgery” 
’ gery 


Postgraduate Courses 


Interest and attendance in the postgraduate 
courses increases year by year, so early registra- 
tion is essential. Admission will be limited to 
ticket holders. With the exception of Obstetrics 
and Gynecology, meeting every morning, classes 
will meet Monday through Thursday mornings. 
Registration fee is $5.00, and only one course 
per person will be possible, since classes meet 
simultaneously. Courses and Chairmen are: 


Preoperative and Postoperative Care. Henry N. 
Harkins, Seattle 

Gastrointestinal Tract. Joun D. Stewart, Buffalo 

Diseases of the Liver, Biliary Tract, and Pancreas. 
RosBert M. ZoLuincerR, Columbus 

Cardiovascular Surgery. C. WALTON LILLEHEI, Min- 
neapolis 

Hand Injuries. MicHaet L. Mason, Chicago 

Obstetric and Gynecologic Surgical Care. Joun I. 
BREWER, Chicago 

Malignant Bone Tumors. Murray M. CopeLanp, 
Washington, D. C. 

Surgical Aspects of Pulmonary Disease. HERBERT C. 
Maier, New York 


Forum on Fundamental Surgical Problems 


This renowned series of original reports will 
be heard in morning and afternoon sessions 
throughout the week. Dr. Harris B. Schumacker, 
Jr., Chairman, and his Forum Committee, are 
confident this year’s sessions will show important 
individual research now in progress. A summary 
of a selected number of :hese reports, and of the 
general sessions, will be heard Friday morning in 
the meeting entitled ‘““What’s New in Surgery.” 


Urology 


Increased interest in this specialty has led to 
the scheduling of important panel discussions in 
this field. A brief outline of the program is indi- 
cated here: 


TUESDAY, 1:30 p.m.—Management of Undescended 
Testes 

WEDNESDAY, 30 p.m.—Management of Prostatic 
Hypertrophy 

THURSDAY, 1:30 p.m.—Management of Renal Lithi- 
asis 

FRIDAY, 1:30 p.m.—Evaluation of Supraradical Sur- 
gery in Malignant Disease of the Lower Abdo- 
men and Pelvis 


These sessions will be of joint interest to general 
surgeons as well as specialists. 


Television, Ciné Clinics, Motion Pictures 


Two-way television, with audience participa- 
tion, will be an important innovation this year 
in the color television of operative clinics, origi- 
nating in the University of Illinois College of 
Medicine Research and Education Hospital, 
under the direction of Dr. Warren Cole. Ciné 
Clinics, directed by Dr. Hilger P. Jenkins, will 
be held mornings, Monday through Friday, 
with prominent surgeons presenting certain pro- 
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cedures for which they are widely known. Each 
is present as narrator of the film. The popular 
Motion Picture Symposium will again be held 
on Wednesday evening, and subsequent issues of 
this Journal will carry further details. 


Advance Registration 


Advance registration is now under way. Early 
return of the registration forms sent to Fellows 
will expedite the entire process, and Fellows will 
find their badges waiting for them upon arrival 
at the Congress. Anyone unable to register in 
advance should present his credentials at the 
Central Registration Desk. Hours there will be 
as follows: Sunday, October 30, 3 to 7:30 p.m.; 
Monday, October 31, 8 a.m. to 6 p.m.; Tues- 
day through Friday, 8 a.m. to 5 p.m. 

No registration fee is required of Fellows whose 
dues are paid as of December 31, 1954; no fee is 
required of Initiates, Junior Candidates, or Sur- 
gical Residents, with exception of the $5.00 fee 


July 1955 


for the Postgraduate Course. Non-Fellows and 
Fellows whose dues are not paid will pay thé 
$20.00 fee. Members of the Federal Services 
pay $10.00. It is suggested that non-Fellowg 
bring medical identification with them, to sims 
plify their registration. Official forms have been 
sent to all Fellows. Others interested in attends 
ing may request this material from the America 
College of Surgeons, 40 East Erie Street, Chis 
cago 11, Illinois. 


Scientific and Technical Exhibits 


Forms to be used in applying for scientifi¢ 
exhibit space may be obtained from Dr. George) 
W. Stephenson, 40 East Erie Street, Chicago 119 
Illinois. After July 15 no applications will be ace) 
cepted. The Technical Exhibition is under the} 
direction of James S. Shannon, General Mans 
ager of The Franklin H. Martin Memorial) 
Foundation, and inquiries may be directed toy 
Mr. Shannon at 54 East Erie Street, Chicago 11,7 
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